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(54) CO-INJECTION STRETCH BLOW MOLDED POLYESTER CONTAINER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a co-injection stretch blown multilayered container consisting of a 
thermoplastic polyester and EVOH improved in impact releasability to a large extent. 

SOLUTION: A co-injection stretch blow molded container consists of a thermoplastic polyester layer (a-layer) and 
an ethylene/vinyl alcohol copolymer layer (b-layer) and the a-layer is arranged so as to directly come into contact 
with both surfaces of the bHayer and the crystal fusion peak of the ethylene/ vinyl alcohol copolymer by a 
differential scanning calorimeteKDSC) is a single peak and satisfies formula I: 25<ETb<48 and formula II: 92<SDb< 
99 [wherein ETb is ethylene content (moL%) of ethylene/vinyl alcohol copolymer and SDb is a saponification 
degree (%) of ethylene/vinyl alcohol copolymer] and the thermoplastic polyester is based on an ethylene 
terephthalate component and the m.p. thereof satisfies formula III: 240<TMa<250. 
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* NOTICES * 

JFO and NCIPZ are not responsible £or any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol copolymerization body 
whorl (b layers). It is arranged and becomes so that a layers may contact both sides of b layers directly, and Ihe crystal 
fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol copolymer is a single peak. And 
the co-injection extension blow molding container with which the following type (1) and (2) are satisfied, and 
thermoplastic polyester uses an ethylene terephthalate component as a principal component, and the melting point TMa 
(degree C) is satisfied of the following formula (14). 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 
240 <=TMa<=250(14) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[Claim 2] It consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol copolymerization body 
whorl (b layers). It is arranged and becomes so that a layers may contact both sides of b layers directly, and the crystal 
fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol copolymer is a single peak, the 
following type (1) and (2) ~ satisfied — thermoplastic polyester ~ an ethylene terephthalate component a principal 
component ~ carrying out — a naphthalene dicarboxylic acid component ~ all dicarboxylic acid components — 
receiving — 0.1 - 15-mol % — the co-injection extension blow molding container to contain. [ and ] 
25<=ETb<=48(l) 
92 <=SDb<=99 (2) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[Claim 3] The co-injection extension blow molding container which comes to carry out a polymerization by consisting 
of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol copolymerization body whorl (b layers), it 
being arranged and becoming so that a layers may contact both sides of b layers directly, and the crystal fusion peak in 
the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol copolymer being a single peak, and satisfying 
the following formula (1) and (2), and thermoplastic polyester making a germanium compoimd a catalyst. 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copol5aner (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[Claim 4] The co-injection extension blow molding container according to claim 1 to 3 with which the intrinsic 
viscosity IVa (dl/g) of thermoplastic polyester is satisfied with of the following formula (4), and the melt index Mlb of 
an ethylene-vinylalcohol copolymer {g / 10 minutes (190 degrees C, 2160g load)} is satisfied of the following formula 
(5). 

0.60 <=IVa<=0.90 (4) 
0.1 <=MIb<=10(5) 

[Claim 5] an ethylene-vinylalcohol copolymer — a vinylsilane compound — 0.0002-0.2-mol % - the co-injection 
extension blow molding container according to claim 1 to 4 which it comes to copolymerize. 
[Claim 6] The co-injection extension blow molding container according to claim 1 to 5 with which an ethylene- 
vinylalcohol copolymer contains 20-2000 ppm of boron compounds by boron element conversion. 
[Claim 7] The co-injection extension blow molding container according to claim 1 to 6 with which the consistency Da 
(g/cm3) of the thermoplastic polyester layer of a container drum section is satisfied with of the following formula (12), 
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and the consistency Db (g/cm3) of the ethylene- vinyl alcohol copolymerization body whorl of a container drum section 
is satisfied of the following formula (13). 
1.35<=Da<=L37(12) 
1.11 <=Db<=1.20(13) 

[Claim 8] The co-injection extension blow molding container according to claim 1 to 7 whose Hayes of a container 
drum section is 5% or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to tiie co-injection extension blow multilayer container which has 
improved sharply the impact-proof detachability used for containers, such as a drink and food with good gas barrier 
nature, such as oxygen or carbon dioxide gas, dampproofing, smell retaining property, flavor barrier nature, and 
appearance, and cosmetics. 
[0002] 

[Description of the Prior Art] It is used in the field broad fi-om there being few worries about the elution of a residual 
monomer or a harmful additive, and excelling in health nature and safety when the thermoplastic polyester (it may be 
hereafter written as PES) container by the extension blow molding method is excellent in various properties, such as 
transparency, kinetic property, and flavor barrier nature, and it is moreover made mold goods. However, about gas 
barrier nature, since it was not necessarily enough, preservation of a drink, food, etc. was restricted comparatively for a 
short period of time. 

[0003] In order to improve this fault, gas barrier nature combines a good ethylene- vinylalcohol copolymer (it may be 
hereafter written as EVOH) with thermoplastic polyester, and the approach of making it into multilayer stmcture is 
proposed variously. Although it precedes carrying out an extension blow and parison is formed first, as the technique of 
manufacturing this parison, a coinjection-molding method, a coextrusion process, a multistage injection-molding 
method, etc. are adopted. A coinjection-molding method is easy to equip in these, there is also little generating of 
scraps, such as a trim, and fi-om an EVOH layer being further made with the structure completely covered in a PES layer 
etc., even if there is no adhesive resin (it may be hereafter written as Ad) layer between an EVOH layer, a PES layer, 
etc., there are the features, such as becoming a multilayer container with a good appearance top according to the 
adhesion effectiveness by atmospheric pressure. 

[0004] However, when an impact of it being filled up with a drink, food, etc. and dropping them in a container was 
given, it was easy to produce exfoliation (delamination; for it to abbreviate to DERAMI below) between the PES layer 
and the EVOH layer, and was a big trouble on the appearance. Then, although the coinjection-molding container of the 
configuration of PES/Ad/EVOH/Ad/PES (JP,56-501040,A) which has Ad layer, or configurations, such as 
PES/Ad/EVOH/Ad/PES/Ad/EVOH/Ad/PES (JP,50-135169,A, JP,61-152411,A, JP,61-152412,A, JP,61-259944,A), is 
examined, a facility becomes very complicated and thickness control of each class is difficult in many cases, and it is in 
the situation which is inferior compared with the case where it does not have Ad layer in respect of a manufacturing cost 
and productivity. 

[0005] Moreover, the resin of other classes is blended to EVOH, and even when he has no Ad layer, how to increase 
DERAMI-proof nature is also examined. For example, the approach of blending metal content polyester system 
thermoplastics with JP,1 -182023, A, and blending thermoplastic polyurethane with JP,3-175032,A is indicated by JP,1- 
176554,A in polyamide-ester system thermoplastics, respectively. However, in having blended other resin with EVOH, 
transparency will get worse and the appearance of a container will be spoiled remarkably. Moreover, the rise of the cost 
by blending and the problem of aggravation of melting stability with the resin to blend are also produced. 
[0006] The method of increasing DERAMI-proof nature by blending at least a kind of salt chosen as EVOH from a 
titanium salt, cobalt salt, manganese salt, an antimony salt, and a germanium salt, even when he has no Ad layer is 
indicated by JP,3-175033,A. However, the improvement effect of DERAMI-proof nature will not be enough, and the 
melting stability of EVOH will also be spoiled by blending this metal salt. 

[0007] Furthermore, by an ethylene content being large as a little component to EVOH used as a principal component, 
whenever [ saponification ] being low to it, and the melting point blending large EVOH of a melt index with it low. 
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even when he has no Ad layer, the method of increasing DERAMI-proof nature is indicated by JP,1-204736,A. 
However, in having blended two sorts of EVOH(s) from which an ethylene content differs more than 30 mol %, 
transparency will get worse and the appearance of a container will be remarkably spoiled as indicated by the example of 
this official report. Moreover, the problem of the cost rise by blending and aggravation of melting stability is also 
produced. This is as being shown in the example 9 of this application comparison. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the multilayer container which does 
not have an adhesive resin layer, but **'s could also prevent DERAMI between the layers by the impact, and was 
excellent in transparency and gas barrier nature in the multilayer container manufactured by carrying out extension blow 
molding of the parison which carried out coinjection molding of polyester resin and the EVOH resin, and obtained 
them. 
[0009] 

[Means for Solving the Problem] In order that this invention persons might face manufacturing the multilayer parison 
(preforming) of a configuration of it being arranged and becoming by coinjection molding, carrying out extension blow 
molding of this multilayer parison, and manufacturing in a container so that the layer which consists of polyester resin 
may contact both sides of an EVOH layer directly, and they might prevent DERAMI between layers of the EVOH layer 
and polyester resin layer by the impact, they examined selection of the resin to adopt, or fabrication conditions 
wholeheartedly. 

[0010] Consequently, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers). It is arranged and becomes so that a layers may contact both sides of b layers 
directly, and the crystal fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol 
copolymer is a single peak. And it found out having the DERAMI engine performance between impact-proof layers in 
which the co-injection extension blow molding container with which the following type (1) and (2) are satisfied, and 
thermoplastic polyester uses an ethylene terephthalate component as a principal component, and the melting point TMa 
(degree C) is satisfied of the following formula (14) was excellent. 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 
240<=TMa<=250(14) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[001 1] Moreover, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers). It is arranged and becomes so that a layers may contact both sides of b layers 
directly, and the crystal fiision peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol 
copolymer is a single peak. The following type (1) and (2) are satisfied. And thermoplastic polyester an ethylene 
terephthalate component — a principal component — carrying out — a naphthalene dicarboxylic acid component ~ all 
dicarboxylic acid components ~ receiving ~ 0.1-15-mol % — the co-injection extension blow molding container to 
contain also foxmd out having the outstanding DERAMI engine performance between impact-proof layers. 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 

However, ETb; tiie ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[0012] Moreover, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers). It is arranged and becomes so that a layers may contact both sides of b layers 
directly, and the crystal fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol 
copolymer is a single peak. And the following formula (1) and (2) were satisfied, and thermoplastic polyester foimd out 
that the co-injection extension blow molding container which comes to carry out a poljonerization by making a 
germanium compound into a catalyst also had the outstanding DERAMI engine performance between impact-proof 
layers. 

25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

[0013] Furthermore, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers). In X-ray-photoelectron-spectroscopy measurement (XPS) of the b layer front 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/29/2004 



Pages of 26 



face when having been arranged, becoming so that a layers may contact both sides of b layers directly, and exfoliating 
the interface of a layers and b layers of a container drum section The co-injection extension blow molding container 
with which are satisfied of the following formula (3) also foimd out having the outstanding DERAMI engine 
performance between impact-proof layers. 
0.015 <=PC/(PA+PBH-PC) <=0.3 (3) 

However, area PC of the peak (peak B) which appears in 1 . 1 -1 .8eV high energy side firom the area PB; peak A of the 
peak (peak A) of the maximum reinforcement among the peaks corresponding to the binding energy of PA;C1 s- 
electron; area of the peak (peak C) which appears in 3. 6-4.3 eV high energy side fi-om Peak A [0014] At this time, it is 
suitable that the intrinsic viscosity IVa (dl/g) of thermoplastic polyester satisfies the following formula (4), and the melt 
index Mlb of an ethylene- vinylalcohol copolymer {g / 10 minutes (190 degrees C, 2160g load)} satisfies the following 
formula (5). 
0.60 <=IVa<=0.90 (4) 
0.1 <=MIb<=10(5) 

[0015] Moreover, an ethylene-vinylalcohol copolymer consists of a compound of two kinds of ethylene- vinylalcohol 

copolymers (bl, b2), and the combination weight ratio (bl/b2) is 10 / 90 - 90/10, and it is also suitable to satisfy 

following formula (6) - (1 1). 

25 <=ETb 1<=48 (6) 

99 <=SDbl (7) 

25 <=ETb 2<=48 (8) 

92 <=SDb 2<=99 (9) 

|ETb2-ETbl|<=8 (10) 

1 <=(SDb2-SDbl) <=8 (1 1) 

However, ETbl; the ethylene content of an ethylene-vinylalcohol copolymer (bl) (mol %) 
SDbl; whenever [ saponification / of an ethylene-vinylalcohol copolymer (bl) ] (%) 
ETb2; the ethylene content of an ethylene-vinylalcohol copolymer (b2) (mol %) 
SDb2; whenever [ saponification / of an ethylene-vinylalcohol copolymer (b2) ] (%) 

[0016] furthermore, an ethylene-vinylalcohol copolymer — a vinylsilane compound — 0.0002-0.2-mol % ~ it is also 

suitable to come to copolymerize or to contain 20-2000 ppm of boron compounds by boron element conversion. 

[0017] It is also suitable tiiat the consistency Da (g/cm3) of the thermoplastic polyester layer of a container drum section 

satisfies the following type (12), and the consistency Db (g/cm3) of the ethylene- vinyl alcohol copolymerization body 

whorl of a container dmm section satisfies the following type (13). . 

1.35<=Da<=1.37(12) 

1.11 <=Db<=1.20(13) 

[0018] Moreover, the co-injection extension blow molding container whose Hayes of a container drum section is 5% or 

less is suitable. 

[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The multilayer container of this 
invention consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol copolymerization body 
whorl (b layers). 

[0020] Although the condensation polymer which uses aromatic series dicarboxylic acid, or those alkyl ester and diols 
as a principal component is used as polyester resin used for the thermoplastic polyester layer (a layers) of this invention, 
in order to attain especially the purpose of this invention, the polyester resin which uses an ethylene terephthalate 
component as a principal component is desirable. It is desirable that it is more than 70 mol % to the number of sum total 
mols of all the structural units in which the sum total rate (mol %) of a terephthalic-acid unit and an ethylene glycol imit 
generally constitutes polyester from polyester resin used for a layers of this invention, and it is more desirable that it is 
more than 90 mol %. Since copolymerized polyester becomes amorphism nature for the sum total rate of a terephthalic- 
acid unit and an ethylene glycol imit in polyester to be less than [ 70 mol % ], when the contraction at the time of 
carrying out heating restoration (hot fill) to an extension container is greatly inferior to thermal resistance, reinforcement 
will also fall. Moreover, at the time of the solid state polymerization performed in order to reduce tiie oligomer 
contained in resin, it is easy to produce conglutination by softening of resin, and production also becomes difficult. 
[0021] And the polyester resin used for a layers of this invention can copolymerize 2 organic-functions compound units 
other than a terephflialic-acid xrnit and an ethylene glycol imit in the range which does not spoil workability, 
reinforcement, thermal resistance, etc. sharply if needed. It is desirable that it is less than [30 mol % ] as the rate (mol 
%) to the number of sum total mols of all the structural units that constitute polyester (A), it is more desirable that it is 
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less than [ 20 mol % ], and it is still more desirable that it is less than [ 10 mol % ]. At least one sort of 2 organic- 
functions compoxind units chosen from a dicarboxylic acid unit, a diol imit, and a hydroxycarboxylic acid xmit as 2 
desirable organic-functions compound units which can be made to contain may be mentioned, and as long as it is 2 
organic-functions compound units other than a terephthalic-acid vinit and an etiiylene glycol xmit, any of 2 organic- 
functions compound \mits of aliphatic series, 2 alicyclic organic-functions compoimd units, and the 2 organic-functions 
compound imits of aromatic series are sufficient. 

[0022] As an example of 2 organic-functions compound xmits of aliphatic series in that case Aliphatic series 
dicarboxylic acid or those ester plasticity derivative; 10-hydroxy octadecanoic acid, such as a malonic acid, a succinic 
acid, an adipic acid, an azelaic acid, and a sebacic acid, A lactic acid, a hydroxy acrylic acid, a 2-hydroxy-2 -methyl 
propionic acid, Aliphatic series hydroxycarboxylic acid or those ester plasticity derivatives, such as hydroxybutyric 
acid; A trimethylene glycol. The divalent structural xmit guided from aliphatic series diols, such as tetramethylene 
glycol, hexamethylene glycol, neopentyl glycol, methyl pentanediol, and a diethylene glycol, etc. can be mentioned. 
When 2 organic-functions compound xmits of aliphatic series are neopentyl glycol units, manufacture of copolymerized 
polyester is easy, and since the thermal resistance of the multilayer container of this invention moreover does not fall, it 
is desirable. 

[0023] moreover, as an example of 2 alicyclic organic-functions compoxmd xmits Alicyclic dicarboxylic acid or those 
ester plasticity derivatives, such as cyclohexane dicarboxylic acid, norbomene dicarboxylic acid, and tricyclodecane 
dicarboxylic acid; Hydroxymethyl cyclohexane carboxylic acid, Alicyclic hydroxycarboxylic acid or those ester 
plasticity derivatives, such as a hydroxymethyl norbomene carboxylic acid and a hydroxymethyl tricyclodecane 
carboxylic acid; Cyclohexane dimethanol, The divalent structural xmit guided from alicyclic diols, such as norbomene 
dimethanol and tricyclodecane dimethanol, etc. can be mentioned. When 2 alicyclic organic-fiinctions compound xmits 
are a cyclohexane dimethanol xinit or a cyclohexane dicarboxylic acid unit, manufacture of copolymerized polyester is 
easy, and moreover shatter strength of the multilayer container of this invention can be made big, and transparency can 
be further made into fitness. 

[0024] By the way, the cyclohexane dimethanol xmit in the above means at least one sort of divalent units chosen from 
1, 2-cyclohexane dimethanol xmit, 1, and 3 -cyclohexane dimethanol xmit and 1, and 4-cyclohexane dimethanol unit. 
Moreover, the cyclohexane dicarboxylic acid unit in the above means at least one sort of divalent units chosen from 1, 
2-cyclohexane dicarboxylic acid xmit, 1, and 3-cyclohexane dicarboxylic acid xmit and 1, and 4-cyclohexane 
dicarboxylic acid unit. The point that the shatter strength of the mold goods obtained from the ease of acquisition, 
copolymerized polyester, and it becomes what was further excellent also among 2 organic-functions compound units 
alicyclic [ above-mentioned ] to 1 and 4-cyclohexane dimethanol unit or 1, and 4-cyclohexane dicarboxylic acid unit is 
more desirable. 

[0025] Moreover, as 2 organic-functions compoimd units of aromatic series, you may be any of an aromatic series 
dicarboxylic acid unit, an aromatic series hydroxycarboxylic acid unit, or an aromatic series diol unit. As an example of 
2 organic-functions compound units of aromatic series, isophthalic acid, a phthalic acid, Biphenyl dicarboxylic acid, 
diphenyl ether dicarboxylic add, diphenylsulfone dicarboxylic acid, Diphenyl ketone dicarboxylic acid, 
sulfoisophtharate sodixmi, 2, 6-naphthalene dicarboxylic acid, The aromatic series dicarboxylic acid and the ester 
plasticity derivatives [ cxirving ] other than terephthalic acids, such as 1, 4-naphthalene dicarboxylic acid, 2, and 7- 
naphthalene dicarboxylic acid; A hydroxybenzoic acid, A hydroxy toluic acid, a hydroxy naphthoic acid, 3- 
(hydroxyphenyl) propionic acid. Aromatic series hydroxycarboxylic acid and those ester plasticity derivatives, such as a 
hydroxyphenyl acetic acid and a 3-hydroxy-3-phenyl propionic acid; A bisphenol system compound. The divalent unit 
guided from aromatic series diols, such as a hydroquinone system compoxmd, etc. can be mentioned. 
[0026] When 2 organic-functions compoxmd units are aromatic series dicarboxylic acid units and it is at least one sort of 
an isophthalic acid xmit, phthalic-acid unit, naphthalene dicarboxylic acid xmit and 4, and 4'-biphenyl dicarboxylic acid 
unit, manufacture of copolymerized polyester is easy,'and monomer cost is low and desirable. 

[0027] Since the manufacture conditions which can obtain a good product are widely excellent in a moldability when 
the obtained copolymerized polyester is used, especially isophthalic acid has the advantage that the rate of a defective is 
low. Moreover, it is desirable also from the point that milkiness of the mold goods by control of a crystallization rate 
can be prevented. 

[0028] Moreover, glass transition temperature rises and naphthalene dicarboxylic acid has it from the point whose 
thermal resistance of the obtained container improves. [ desirable ] Furthermore, since ultraviolet rays are absorbable, 
the polyester which copolymerized naphthalene dicarboxylic acid is xiseful especially when contents are what is easy to 
produce degradation by ultraviolet rays. In a co-injection extension blow molding container, when aiming at protecting 
contents from ultraviolet rays, it is desirable that thermoplastic polyester contains a naphthalene dicarboxylic acid 
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component by 0.1-15-mol% of within the Umits to all dicarboxylic acid components, and it is still more desirable to 
contain by 1.0-10-mol% of within the limits. As naphthalene dicarboxylic acid, 2 and 6-naphthalene dicarboxylic acid is 
easy for manufacture of copolymerized polyester, and monomer cost is low and desirable. 

[0029] As an aromatic series 2 organic-functions compound unit, moreover, 2 and 2-screw [4-(2 -hydroxy ethoxy) 
phenyl] propane, 2-{4-[2-(2-hydroxy ethoxy) ethoxy] phenyl} -2-[4-(2-hydroxy ethoxy) phenyl] propane, 2 and 2-screw 
{4-[2-(2-hydroxy ethoxy) ethoxy] phenyl} propane, A screw [4-(2-hydroxy ethoxy) phenyl] sulfone, {4-[2-hydroxy 
ethoxy ethoxy] phenyl} -[4-(2-hydroxy ethoxy) phenyl] sulfone, 1 and 1-screw [4-(2-hydroxy ethoxy) phenyl] 
cyclohexane, l-{4-[ethoxy [ 2-(2-hydroxy ethoxy) ethoxy ]] phenyl}-l-[4-(2-hydroxy ethoxy) phenyl] cyclohexane, A 1 
and 1-screw [4-[2-(2-hydroxy ethoxy) ethoxy] phenyl} cyclohexane, 2 and 2-screw [4-(2-hydroxy ethoxy)-2, 3 and 5, 
and 6-tetrabromo phenyl] propane, 1, 4-screw (2-hydroxy ethoxy) benzene, l-(2-hydroxy ethoxy)-4-[2-(2-hydroxy 
ethoxy) ethoxy] benzene. The diol unit guided from 1 and 4-screw [2-(2-hydroxy ethoxy) ethoxy] benzene etc. can be 
mentioned. Manufacture is easy, moreover the polyester resin which has the diol unit which consists of 2 and 2-screw 
[4-(2-hydroxy ethoxy) phenyl] propane unit, screw [4-(2-hydroxy ethoxy) phenyl] sulfone unit or 1, and 4-screw (2- 
hydroxy ethoxy) benzene also among the above-mentioned diol units is excellent in melting stability, and the color tone 
of mold goods and its shock resistance are desirable from a good point. 

[0030] And the polyester resin used for a layers of this invention can have one sort in the 2 above-mentioned organic- 
functions compound units, or two sorts or more as 2 organic-functions compound units. 

[003 1] A diethylene-glycol unit in the polyester resin in which the diethylene glycol which is the dimerization object of 
an ethylene glycol component carries out a little byproduction and which it generates dxiring manufacture of the 
polyester resin used for a layers of this invention by the way, Uttle ** rare ****** If many diethylene-glycol units are 
included in polyester resin Since the thermal resistance of mold goods, such as a bottle which the glass transition 
temperature of polyester resin falls, produces problems, such as a heat-resistant fall and coloring, and is obtained from 
this polyester resin, reinforcement, and a color tone become a defect It is good to reduce the rate of the diethylene- 
glycol unit in polyester resin as much as possible. It is desirable to make the rate of the diethylene-glycol unit in 
polyester resin into less than [ 3 mol % ] from said reason based on the niraiber of sum total mols of all the structural 
units of polyester resin, and it is more desirable to make it less than [ 2 mol % ]. 

[0032] The polyester resin used for a layers of this invention can copolymerize multifunctional-compound xmits other 
than a terephthalic-acid imit and an ethylene glycol unit if needed. A desirable multifunctional-compoimd unit is a 
multifimctional-compound unit guided from at least one sort of a multifunctional compound which has a carboxyl 
group, hydroxyls, or those three or more ester plasticity radicals, and is [ the rate of a multifunctional-compoxmd unit ] 
desirable based on the number of sum total mols of all the structural units of the polyester in the polyester resin of this 
invention. [ of the range not more than 0.5 mol % ] 

[0033] Even if the multifunctional compound for not being restricted especially if it is the unit guided from the 
multifunctional compound which has one sort or two sorts or more of three or more radicals chosen from a carboxyl 
group, hydroxyls, and those ester plasticity radicals as a multifunctional-compound xmit, but guiding a multifunctional- 
compound xmit is a multifunctional compound which has only three or more hydroxyls even if it is the multifunctional 
compound which has only three or more carboxyl groups, it may be a multifunctional compound which has a carboxyl 
group and hydroxyl in the three or more sum totals. 

[0034] As a desirable example of a multifunctional-compoimd unit, trimesic acid, trimellitic acid, 1 , 2, 3 -benzene 
tricarboxylic acid, pyromellitic acid, aromatic-polycarboxylic-acids [, such as 1, 4, 5, and 8-naphthalene tetracarboxylic 
acid, ]; ~ aliphatic series polycarboxyUc acid [, such as 1 3, and 5-cyclohexane tricarboxylic acid ]; - aromatic series 
polyalcohol; trimethylol propane, such as 1, 3, and 5-trihydroxy benzene, - Aliphatic series, such as pentaerythritol, a 
glycerol, I and 3, and 5-cyclohexane triol, or alicyclic polyalcohol;4-hydroxy isophthalic acid, 3-hydroxy isophthalic 
acid, 2, 3-dihydroxybenzoic acid, 2, 4-dihydroxybenzoic acid, 2, 5-dihydroxybenzoic acid, 2, 6-dihydroxybenzoic acid, 
a protocatechuic acid. Aliphatic series hydroxycarboxylic acid, such as aromatic series hydroxycarboxylic acid; tartaric 
acids, such as gallic-acid, 2, and 4-dihydroxy phenylacetic acid, and a malic acid; the multifunctional-compound unit 
guided from those ester plasticity derivatives can be mentioned. As a multifunctional-compound unit, even if the 
polyester resin used for a layers of this invention has only one sort of the above-mentioned multifunctional-compound 
unit, it may have two or more sorts. 

[0035] the above - as for the polyester resin used for a layers of this invention even in inside, it is desirable from the 
ease of manufacture of polyester, and the point of a manufacturing cost to have one sort of the multifunctional- 
compound unit guided as a multifunctional-compound unit from trimellitic acid, pyromellitic acid, trimesic acid, 
trimethylol propane, and pentaerythritol or two sorts or more. 

[0036] Furthermore, in the polyester resin used for a layers of this invention, when it contains a multifunctional- 
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compound unit, it can have the monofunctional-compound unit guided from at least one sort in monofunctional 
compounds, such as monocarboxylic acid, monoalcohol, and those ester plasticity derivatives, if needed as an arbitration 
unit. 

[0037] If a monofunctional-compound unit is made into the rate not more than 5 mol % (it is the sum total rate when it 
has two or more sorts of monofimctional-compovind units) based on the nxmiber of sum total mols of all the structural 
units of polyester resin when making a monofunctional-compound unit contain, since generating of gel etc. can be 
reduced in many cases, it is desirable, and it is more desirable to make the rate of a monofunctional-compound unit into 
less than [ 1 mol % ]. Since the rate of polymerization at the time of the melting polymerization at the time of 
manufacturing polyester resin and solid state polymerization will become slow and the productivity of polyester resin 
will fall if the rate of a monofunctional-compound unit exceeds five-mol %, it is not desirable. 

[0038] In the polyester resin used for a layers of this invention, a monofunctional-compound unit functions as a closure 
compound unit, performs the closure of the chain end group which can set polyester resin, or a branched chain end 
group, and prevents too much bridge formation in polyester resin, and generating of gel. As for a monofunctional- 
compound unit, it is desirable that it is the unit guided from at least one sort of monocarboxylic acid, monoalcohol, and 
those ester plasticity derivatives, and it is not restricted especially. 

[0039] As a desirable example of a monofunctional-compound unit, a benzoic acid, o-methoxy benzoic acid, m- 
methoxy benzoic acid, para methoxy benzoic acid, o-methyl benzoic acid, m-methyl benzoic acid, p-methyl benzoic 
acid, 2, 3-dimethyl benzoic acid, 2, 4-dimethyl benzoic acid, 2, 5-dimethyl benzoic acid, 2, 6-dimethyl benzoic acid, 3, 
4-dimethyl benzoic acid, 3, 5-dimethyl benzoic acid, 2 and 4, a 6-trimethyl benzoic acid, 2, 4, a 6-trimethoxy benzoic 
acid, 3 and 4, a 5-trimethoxy benzoic acid, 1 -naphthoic acid, 2-naphthoic acid, 2-biphenyl carboxylic acid, a 1- 
naphthalene acetic acid, Aromatic series monocarboxylic acid, such as 2-naphthaleneacetic acid; N-octanoic acid, N 
nonoic acid, a myristic acid, a pentadecane acid, stearin acid, oleic acid. The ester plasticity derivative of the 
monocarboxylic acid of the aliphatic series monocarboxylic acid; above, such as linolic acid and the Reno Laing acid; 
Benzyl alcohol, 2, 5-dimethylbenzyl alcohol, 2-phenethyl alcohol, Aromatic series monoalcohol, such as a phenol, 1- 
naphthol, and 2-naphthol; Pentadecyl alcohol, Stearyl alcohol, polyethylene-glycol monoalkyl ether. The unit guided 
from monofunctional compoimds aliphatic series, such as polypropylene-glycol monoalkyl ether, polytetramethylene 
glycol monoalkyl ether, oleyl alcohol, and a cyclo dodecanol, or alicyclic, such as monoalcohol, can be mentioned. As a 
monofunctional-compoimd imit, even if the polyester resin in this invention has only one sort of the above-mentioned 
monofimctional-compound unit, it may have two or more sorts. Among those, the case where it has the imit guided as a 
monofunctional-compound unit but from one sort of the monofunctional compound chosen from a benzoic acid, 2 and 
4, a 6-trimethoxy benzoic acid, 2-naphthoic acid, stearin acid, and stearyl alcohol or two sorts or more is desirable from 
the ease of manufacture of polyester, and the point of a manufacturing cost. 

[0040] Moreover, it is desirable that thermoplastic polyester uses an ethylene terephthalate component as a principal 
component from a viewpoint of a moldability, and the melting point TMa (degree C) satisfies the following formula 
(14). 

240<=TMa<=250(14) 

Since the crystallization rate of polyester resin is quick when the melting point TMa exceeds 250 degrees C, an 
extension stacking tendency falls as a result, and crystallization by heating tends to advance at the time of injection 
molding or blow molding, and it becomes [ size enlargement nature gets worse or ] easy to produce milkiness in the 
obtained bottle. Therefore, the range of the manufacture conditions which can obtain a good product becomes narrow, 
and the rate of a defective becomes easy to rise. The melting point TMa is 248 degrees C or less more suitably. On the 
other hand, when the melting point TMa is less than 240 degrees C, the thermal resistance of a multilayer container 
falls. Moreover, since the crystallinity of polyester resin also falls beyond the need, an extension stacking tendency falls 
and reinforcement also falls. Furthermore, solid-state-polymerization temperature is not acquired for a low kink 
colander, either, because the melting point falls, but the problem of a fall of the productivity originating in the fall of a 
reaction rate is also produced. The melting point TMa is 242 degrees C or more more suitably, and is 244 degrees C or 
more the optimal. 

[0041] What is necessary is just to carry out copolymerization of the copolymerization component of the suitable 
amount for the polyester resin which uses an ethylene terephthalate component as a principal component, in order to 
obtain the polyester resin which has this melting point. It is desirable that the 1-6-mol % copolymerization component is 
included to the number of sum total mols of all the configuration units that specifically constitute polyester. It is 1 .5-5- 
mol % more suitably, and is 2-4-mol % the optimal. After taking into consideration the amount of copolymerization of 
the diethylene glycol which carries out a byproduction at the time of manufacture, other copolymerization monomers 
can be added and the resin of the amount of copolymerization of the above-mentioned range can be obtained. Although 
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it is not limited and various kinds of above-mentioned monomers can be used especially as other copolymerization 
monomers, neopentyl glycol, cyclohexane dimethanol, cyclohexane dicarboxylic acid, isophthalic acid, and naphthalene 
dicarboxylic acid are mentioned as a suitable thing especially. 

[0042] Moreover, as for the polyester resin used for a layers of this invention, it is desirable that the glass transition 
temperature TGa is 60 degrees C or more, and it is more desirable that glass transition temperature TGa is 70 degrees C 
or more from the point of preventing contraction of the mold goods obtained. When the glass triansition temperature 
TGa of polyester resin is less than 60 degrees C, after picking out mold goods, especially an extension blow molding 
article from metal mold, the contraction accompanying relaxation of residual stress may arise in mold goods, and the 
appearance of mold goods may be spoiled. 

[0043] The polyester resin used for a layers of this invention can be manufactured by the following process. 
[0044] The polyester which uses as a principal component the ethylene terephthalate component mentioned as a suitable 
thing also among the polyester resin used for a layers of this invention is manufactured using the reaction raw material 
which mainly consists of the dicarboxylic acid component which consists of a terephthalic acid or its ester plasticity 
derivative, the diol component which consists of ethylene glycol and 2 organic-functions compound components which 
carried out [ above-mentioned ] instantiation if needed, a polyfiinctional component, and a monofimctional component. 
[0045] Under the present circumstances, it is desirable to make it the mole ratio of : (all diol components) (all 
dicarboxylic acid components) set to 1.1:1 to 2.5:1. 

[0046] An esterification reaction or after carrying out an ester exchange reaction, the polyester resin used for a layers of 
this invention carries out melt polycondensation of it, and manufactures the above-mentioned reaction raw material. 
Moreover, solid state polymerization may be fiirther performed using the polyester obtained by melt polycondensation if 
needed. 

[0047] The esterification reaction or ester exchange reaction at the time of manufacturing the polyester resin used for a 
layers of this invention is good to carry out making the water or alcohol which is 180-300 degrees C in temperature, and 
is generated under pressurization about 5kg/cm2 or less or ordinary pressxire with absolute pressure distill off. 
[0048] In the case of an esterification reaction, although a non-catalyst is sufficient, in case an ester exchange reaction is 
performed, it is good as an ester interchange catalyst to use one or more sorts, such as calcium, manganese, magnesixrai, 
zinc, titanium, sodium, and a lithium compound. Especially, manganese, magnesium, or a titanium compoxmd is 
desirable from a viewpoint of transparency. 

[0049] Then, melt polycondensation is performed and polyester is made to form in the bottom of reduced pressure of 5 
or less mmHgs at the temperature of 200-300 degrees C, after adding additives, such as a polycondensation catalyst and 
a coloring inhibitor, if needed until the polyester of desired viscosity is obtained. The reactor used for melt 
polycondensation can be performed using tub type batch type polycondensation equipment, the continuous system 
polycondensation equipment which consists of a horizontal-type reactor of a biaxial rotating type. 
[0050] As for the limiting viscosity of the polyester obtained by melt polycondensation, it is desirable that it is within 
the limits of points, such as the handling nature of polyester, to 0.40 - 0.90 dl/g, and it is desirable that it is within the 
limits of fiirther 0.45 - 0.80 dl/g. In case polyester is picked out from a reactor as the limiting viscosity of the polyester 
obtained by melt polycondensation is less than 0.40 dl/g, when melt viscosity is too low and it is hard coming to extrude 
it in configurations, such as the shape of the shape of a strand, and a sheet, judging to homogeneity at a pellet type 
becomes difficult. Moreover, in case macromolecule quantification of the polyester resin is carried out by solid state 
polymerization, long duration is required, and it leads to the fall of productivity. Since melt viscosity is too high 
conversely when limiting viscosity exceeds 0.90 dl/g, when it becomes difficult to pick out polyester from a reactor on 
the other hand, coloring by the heat deterioration of polyester arises. 

[0051] When using a polycondensation catalyst in the above-mentioned melt polycondensation reaction What is usually 
used for manufacture of polyester can be used. For example, antimony compounds, such as an antimony trioxide; 
Diacid-ized germanium. Germanium compounds, such as germanium tetra-ethoxide and germanixmi tetra-n-butoxide; 
Tetramethoxy titanium, Tetra-ethoxy titanium, tetra— n-propoxytitanivim, tetraisopropoxy titanium. Titanium 
compounds, such as tetrabutoxytitanium; tin compoimds, such as a di-n-butyl tin JIRAU rate, di-n-butyl tin oxide, and 
dibutyl tin diacetate, etc. can be mentioned, and these catalyst compounds may be used independently or may be used 
combining two or more sorts. Since the color tone of the polyester obtained among these polymerization catalysts 
becomes good, a germanium compound is desirable, and from the field of catalyst cost, an antimony compound is 
desirable. Especially as a germanium compound, diacid-ized germanivim is desirable, and an antimony trioxide is 
desirable to profit as an antimony compound. When using a polycondensation catalyst, it is desirable that it is the 
amoxmt of 0.002 - 0.8% of the weight of within the limits based on the weight of a dicarboxylic acid component. 
[0052] Moreover, from a viewpoint of a moldability, it is more desirable than an antimony compound to adopt a 
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[0059] The ethylene content ETb of EVOH of this invention is 25-48-mol %. Less than [ 25 mol % ], the gas barrier 
property under high humidity falls, and a melting moldability also gets worse [ the ethylene content ETb ]. ETb is more 
than 30 mol % suitably, and is more than 35 mol % more suitably. Moreover, if the ethylene content ETb exceeds 48- 
mol %, sufficient gas barrier property will not be obtained. ETb is less than [ 45 mol % ] sxiitably, and is less than [ 40 
mol % ] more suitably. 

[0060] Moreover, whenever [ saponification / of the vinyl ester component of EVOH of this invention ], SDb is 92% or 
more, is 94% or more suitably, and is 96% or more more suitably. Less than [ 92 mol % ], the gas barrier property of a 
highly humid degree hour not only falls [ whenever / saponification ], but the thermal stability of EVOH gets worse and 
it becomes easy to generate gel BUTSU in a moldings. Moreover, SDb is 99% or less whenever [ saponification ], it is 
desirable that it is 98% or less, and it is more desirable that it is 97.5% or less. When SDb exceeds 99%, the 
improvement effect of DERAMI generating becomes low. 

[0061] In addition, when EVOH consists of a compound of two or more kinds of different EVOH(s) which are 
whenever [ ethylene content or saponification ], the average value computed firom a combination weight ratio is 
considered as whenever [ ethylene content or saponification ] here, 

[0062] Though DERAMI generating is prevented, in order to maintain good gas barrier natvire, it is desirable to use the 
compound of two kinds of EVOH(s) (bl , b2) with which whenever [ ethylene content or saponification ] differ as 
EVOH, in that case, combination weight ratios are 10 / 90 - 90/10, and it is desirable to satisfy following formula (6) - 
(11). 

25 <=ETb 1<=48 (6) 

99 <=SDbl (7) 

25 <=ETb 2<=48 (8) 

92 <=SDb 2<=99 (9) 

|ETb2-ETbl|<=8(10) 

1 <=(SDb2-SDbl) <=8 (1 1) 

However, ETbl; the ethylene content of an ethylene- vinylalcohol copolymer (bl) (mol %) 
SDbl; whenever [ saponification / of an ethylene-vinylalcohol copolymer (bl) ] (%) 
ETb2; the ethylene content of an ethylene-vinylalcohol copolymer (b2) (mol %) 
SDb2; whenever [ saponification / of an ethylene-vinylalcohol copolymer (b2) ] (%) 

3|C 3|C 3|C 3|C 3^ tlf^ 

[0063] When using the compound of two kinds of EVOH(s) (bl, b2), it is desirable that the combination weight ratios 
bl/b2 of bl and b2 are within the limits of 10 / 90 - 90/10. When the combination weight ratio of bl and b2 is less than 
10/90, the improvement effect of the gas barrier nature by blending two kinds of EVOH(s) becomes scarce. Moreover, 
generating of DERAMI becomes remarkable when the combination weight ratio of bl and b2 exceeds 90/10. It is more 
desirable that it is within the limits of 20 / 80 - 80/20, and it is still more desirable than the viewpoint of the 
improvement of gas barrier nature, and an improvement of DERAMI generating that it is within the limits of 30 / 70 - 
70/30. 

[0064] As for the ethylene content ETbl of EVOH (bl), it is desirable that it is [ 25-48 mol ] %. Less than [ 25 mol % ], 
the gas barrier property xmder high humidity falls, and a melting moldability also gets worse [ the ethylene content 
ETbl ]. ETbl is more than 28 mol % suitably, and is more than 30 mol % more suitably. Moreover, if the ethylene 
content ETbl exceeds 48-mol %, sufficient gas barrier property will not be obtained. ETbl is less than [ 45 mol % ] 
suitably, and is less than [ 40 mol % ] more suitably. Moreover, whenever [ saponification / of the vinyl ester 
component of EVOH (bl) ], SDbl is 99% or more, is 99.3% or more suitably, and is 99.5% or more more suitably. 
Whenever [ saponification ] is deficient in the improvement effect of gas barrier property less than [ 99 mol % ], and the 
gas barrier property of a highly humid degree hour falls especially. 

[0065] The ethylene content ETb2 of EVOH (b2) is 25-48-mol %. Less than [ 25 mol % ], the gas barrier property xmder 
high humidity falls, and a melting moldability also gets worse [ the ethylene content ETb2 ]. ETb2 is more than 30 mol 
% suitably, and is more than 35 mol % more suitably. Moreover, if the ethylene content ETb2 exceeds 48-mol %, 
sufficient gas barrier property will not be obtained. ETb2 is less than [ 45 mol % ] suitably, and is less than [ 40 mol % ] 
more suitably. Moreover, whenever [ saponification / of the vinyl ester component of EVOH (b2) ], SDb2 is 92% or 
more, is 94% or more suitably, and is 96% or more more suitably. Less than [ 92 mol % ], the gas barrier property of a 
highly humid degree hour not only falls [ whenever / saponification ], but the thermal stability of EVOH gets worse and 
it becomes easy to generate gel BUTSU in a moldings. Moreover, SDb2 is 99% or less whenever [ saponification ], it is 
desirable that it is 98% or less, and it is more desirable that it is 97.5% or less. When SDb2 exceeds 99%, the 
improvement effect of DERAMI generating becomes low. 
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germanium compound. That is, since the crystallization rate of the polyester which generally carried out the 
polymerization using the antimony compound is quicker than the polyester which carried out the polymerization using 
the germanium compound, an extension stacking tendency falls as a result, crystallization by heating tends to advance at 
the time of injection molding or blow molding, and milkiness becomes easy for size enlargement nature to get worse or 
to produce it in the obtained bottle. Therefore, the range of the manufacture conditions which can obtain a good product 
becomes narrow, and the rate of a defective becomes easy to rise. Therefore, when using the polyethylene terephthalate 
which does not contain copolymerization components other than the diethylene glycol which carries out a byproduction, 
compared with the time of using the polyethylene terephthalate by which little denaturation was carried out of other 
copolymerization components, since the crystallization rate is quick, especially selection of a catalyst is important, and 
it is desirable to use a germanium compound. 

[0053] Moreover, when using a coloring inhibitor, phosphorus compoxmds, such as phosphorous acid, a phosphoric 
acid, a trimethyl FOSU fight, a triphenyl FOSU fi^t, a tridecyl FOSU fight, trimethyl phosphate, tridecyl phosphate, 
and triphenyl phosphate, can be used, and these phosphorus compounds may be used independently or may use two or 
more sorts together. When using the coloring inhibitor which consists of the above-mentioned phosphorus compounds, 
it is desirable that it is 0.001 - 0.5% of the weight of within the limits based on the weight of a dicarboxylic acid 
component. Moreover, in order to control yellowing by the pyrolysis of polyester, based on the weight of a dicarboxylic 
acid component, 0.05 - 0.3% of the weight of a cobalt compound, for example, cobaltous acetate etc., may be added 
more preferably 0.001 to 0.5% of the weight. [0054] Furthermore, although a diethylene glycol carries out a 
byproduction at the time of manufacture of polyester, the thermal resistance of the mold goods which the glass transition 
temperature of polyester will fall if many diethylene-glycol units are included in polyester, a heat-resistant fall, coloring, 
etc. take place in connection with it, and are obtained, reinforcement, a color tone, etc. may become poor, therefore, the 
above-mentioned esterification reaction, an ester exchange reaction, and/or a melt polycondensation reaction — the sum 
total weight of a dicarboxylic acid component - receiving - 0.001 - 0.5% of the wei^t of tetraethylammonium 
hydroxide etc. — tetra — if it carries out to the bottom of existence of the byproduction inhibitor of diethylene glycols, 
such as organic amines, such as alkylammonium hydroxide; triethanolamine and triethylamine, since the rate of the 
diethylene-glycol xmit in polyester resin can be reduced, it is desirable. [0055] Subsequently, the polyester obtained by 
the above-mentioned melt polycondensation reaction is extruded in configurations, such as the shape of the shape of a 
strand, and a sheet, it judges with a strand cutter, a sheet cutter, etc. after cooling, and the pellet of configurations, such 
as the shape of the shape of cylindrical and an elliptic cylinder, a globular shape, discoid, and a dice, is manufactured. 
On the occasion of cooling at the time of the ejection of polyester, the water-cooled method using a tank, the approach 
using a cooling drum, the approach by air cooling, etc. are mentioned. [0056] In this way, after the obtained polyester 
makes it crystallize by carrying out stoving in a 120 degrees C - 180 degrees C temperature requirement, it is desirable 
to present shaping or solid state polymerization. As for the amoxmt of crystal heat of fiisions of the polyester resin which 
performed crystallization processing, it is desirable that they are 10 or more J/g, and it is more desirable that they are 20 
or more J/g. Conglutination of a pellet may arise that the amount of crystal heat of fiisions of the polyester resin 
obtained by performing crystallization processing is less than 10 J/g at the time of solid state polymerization and the 
resin desiccation before shaping. 

[0057] Furthermore, if needed, after solid state polymerization raises polymerization degree, it can also use as polyester 
resin. When oligomer and the acetaldehyde which are contained in resin by performing solid state polymerization can 
decrease and metal mold dirt can be lessened, it can control spoiling properties, such as a taste of contents, and flavor. 
When performing solid state polymerization, it is desirable to carry out under a vacuum and reduced pressure or in inert 
gas, such as nitrogen gas. Moreover, it is desirable to perform solid state polymerization, moving a pellet by suitable 
approaches, such as the rolling method and a gas fluidized bed process, so that polyester pellets may not adhere. As for 
solid state polymerization, it is desirable to carry out within the limits of 1 80-270 degrees C, and it is more desirable to 
carry out at the temperature within the limits which are 190-240 degrees C. Furthermore, the temperature of solid state 
polymerization is good to be the temperature of said within the limits and to consider as temperature lower 15 degrees C 
or more than the melting point of polyester (polyester finally obtained) aiming at manufacture, and desirable 
temperature low 20 degrees C or more moreover fi-om a viewpoint which prevents conglutination between pellets. 
Moreover, as for the polymerization time amount of solid state polymerization, it is desirable fi-om viewpoints, such as 
productivity, to usually consider as the range of about 5-40 hours. 

[0058] On the other hand, EVOH used for the ethylene- vinyl alcohol copolymerization body whorl (b layers) of this 
invention saponifies the copolymer which consists of ethylene and vinyl ester using an alkali catalyst etc., and is 
obtained. Although vinyl acetate is raised as a typical thing as vinyl ester, other fatty-acid vinyl ester (propionic-acid 
vinyl, vinyl pivalate, etc.) can also be used. 
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[0066] In order to improve gas barrier nature, when blending two kinds of above-mentioned EVOH(s) (bl, b2), it is 
desirable that the difference of both ethylene content is less than [ 8 mol % ]. Generating of DERAMI becomes 
remarkable in spoiling the transparency of an EVOH layer, when the difference of an ethylene content exceeds eight- 
mol %. From a viewpoint of control of transparency and DERAMI generating, less than [ 4 mol % ] has the more 
desirable difference of an ethylene content, and less than [ 2 mol % ] is still more desirable. Moreover, when blending 
two kinds of above-mentioned EVOH(s) (bl, b2), it is desirable that the difference of whenever [ saponification ] is 1 - 
8% of within the limits. When the difference of whenever [ saponification ] is less than 1%, the improvement effect of 
generating of DERAMI becomes low. On the other hand, when the difference of whenever [ saponification ] exceeds 
8%, the gas barrier property of a highly humid degree hour not only falls, but the thermal stability of EVOH gets worse 
and it becomes easy to generate gel BUTSU in a moldings. It is more desirable that the difference of whenever [ the 
viewpoint of control of DERAMI generating, gas barrier property, and thermal stability to / saponification ] is 1.5% - 
5% of within the limits, and it is still more desirable that it is 2% - 4% of within the limits. 

[0067] In addition, in order to improve gas barrier nature, when using tiie compound of two or more kinds of EVOH(s) 
(bl, b2) with which whenever [ ethylene content or saponification ] differ as EVOH here, as for the average of the 
ethylene content computed firom a combination weight ratio, it is desirable that it is 25-48-mol% of within the limits. 
Less than [ 25 mol % ], the gas barrier property under high humidity falls, and a melting moldability also gets worse 
[ the average value of an ethylene content ]. The average of an ethylene content is more than 30 mol % more suitably, 
and is more than 35 mol % still more suitably. Moreover, if the average value of an ethylene content exceeds 48-mol %, 
sufficient gas barrier property will not be obtained. The average of an ethylene content is less than [ 45 mol % ] more 
suitably, and is less than [ 40 mol % ] still more suitably. 

[0068] Moreover, the average of whenever [ saponification / which is computed fi-om a combination weight ratio ] is 

94% or more, is 96% or more suitably, and is 97% or more more suitably. Less than [ 94 mol % ], the gas barrier 

property of a highly humid degree hour not only falls [ whenever / saponification ], but the thermal stability of EVOH 

gets worse and it becomes easy to generate gel BUTSU in a moldings. Moreover, as for the average of whenever 

[ saponification ], it is desirable that it is 99% or less, and it is more desirable that it is 98.5% or less. When the average 

value of whenever [ saponification ] exceeds 99%, the improvement effect of DERAMI generating becomes low. 

[0069] in addition ~ EVOH — three — a kind ~ more than — EVOH — a compound — firom — becoming — a case 

~ blending — having — EVOH — firom — arbitration — choosing — having had — two — a kind — EVOH — combination - 

- setting - them — two — a kind — EVOH — combination - weight - a ratio — ten ~ /- 90 - 90 — /— ten ~ it is ~ and — 

the above-mentioned — a formula — (— six — ) - (~ 11 — ) — satisfied — ****ing . 

[0070] whenever [ ethylene content / of this EVOH /, and saponification ] — nuclear magnetic resonance (NMR) - it 
can ask by law. 

[0071] Moreover, little copolymerization of other monomers can also be carried out at EVOH in the range in which the 
purpose of this invention is not checked, as the example of the monomer which can be copolymerized — alpha olefin [, 
such as a propylene, 1-butene, isobutene, 4-methyl-l-pentene, 1-hexene, and 1-octene, ]; - vinylsilane system 
compound; partial saturation sulfonic acids, such as unsaturated carboxylic acid, such as an itaconic acid, a methacrylic 
acid, an acrylic acid, and a maleic anhydride, the salt of those, its part or perfect ester, its nitril, its amide, and its 
anhydride; vinyltrimetoxysilane, or the salt; alkyl thiols; vinyl pyrrolidone of those is mentioned. 
[0072] Especially, when it contains 0.0002-0.2 mol % of vinylsilane compounds as a copolymerization component in 
EVOH, the adjustment of melt viscosity with the base material resin at the time of co-injecting is improved, and 
manufacture of a homogeneous coinjection-molding object is possible. Here, as a vinylsilane system compound, 
vinyltrimetoxysilane, vinyltriethoxysilane, a BINIRUTORI (beta-methoxyethoxy) silane, gamma-metacryloxy propyl 
methoxy silane, etc. are mentioned, for example. Especially, vinyltrimetoxysilane and vinyltriethoxysilane are used 
suitably. From a viewpoint of manufacture of a homogeneous coinjection-molding object, the 0.001 -0.15-mol range of 
% is suitable for the amount of copolymerization of a vinylsilane compound, and the 0.005-0.1 -mol range of % is 
suitable for it. 

[0073] Furthermore, also when EVOH contains a boron compound, it is effective at the point that the melt viscosity of 
EVOH is improved and a homogeneous coinjection-molding object is acquired. As a boron compound, boric acids, the 
ester of boric acid, a borate, and boron hydride are mentioned here. Specifically a boric acid, orthoboric acid, metaboric 
acid, the tetraboric acid, etc. are mentioned, boric-acid triethyl, trimethyl borate, etc. are mentioned as the ester of boric 
acid as boric acids, and the alkali-metal salt of the various above-mentioned boric acids, an alkaline-earth-metal salt, a 
borax, etc. are mentioned as a borate, these compounds — a boric acid, orthoboric acid, and NaBH4 are desirable also in 
inside. In boron element conversion, 20-2000 ppm, the content of a boron compound is 50-1000 ppm desirably, and is 
100-500 ppm more desirably. EVOH by which the torque fluctuation at the time of heating melting was controlled can 
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be obtained because it is in this range. In less than 20 ppm, if such effectiveness is small and exceeds 2000 ppm, it is 
easy to gel, and it may become poor [ a moldability ]. 

[0074] Moreover, it is desirable from effective for an improvement of layer indirect arrival nature and compatibility to 
also make 5-5000 ppm of alkali -metal salts contain by alkali-metals conversion to EVOH of this invention. The more 
suitable contents of an alkali-metal salt are 20-1000 ppm and further 30-500 ppm in alkali-metals conversion. As an 
alkali metal, a lithium, sodium, a potassium, etc. are raised and the aliphatic series carboxylate of univalent metal, 
aromatic series carboxylate, phosphate, a metal complex, etc. are mentioned as an alkali-metal salt here. For example, 
the sodium salt of sodium acetate, potassium acetate, sodixmi phosphate, a phosphoric acid lithium, a sodium stearate, a 
stearin acid potassium, and ethylenediaminetetraacetic acid etc. is mentioned. Sodium acetate, potassium acetate, and 
sodium phosphate are suitable especially. 

[0075] Moreover, it is more suitably desirable at Lynn element conversion to EVOH of this invention 2-200 ppm and to 
also make 5-100 ppm contain the optimal 3-150 ppm in phosphorus compounds. When there is less Lynn concentration 
in EVOH than 2 ppm, or when [ than 200 ppm ] more, a problem may be produced in a melting moldability or thermal 
stability. It becomes easy to generate generating of gel BUTSU at the time of performing melting shaping covering long 
duration especially, and the problem of coloring. Especially the class of phosphorus compounds blended into EVOH is 
not limited. Various kinds of acids, such as a phosphoric acid and phosphorous acid, the salt of those, etc. can be used. 
Although it may be contained in which form of the 1st phosphate, the 2nd phosphate, and the 3rd phosphate as 
phosphate and especially the cation kind is not limited, either, it is desirable that they are an alkali-metal salt and an 
alkaline-earth-metal salt. Especially, it is desirable to add phosphorus compounds in the form of sodium dihydrogen 
phosphate, potassium dihydrogen phosphate, disodium hydrogen-phosphate, and dibasic potassium phosphate. 
[0076] Moreover, a thermostabilizer, an ultraviolet ray absorbent, an antioxidant, a coloring agent, a filler, and other 
resin (a polyamide, polyolefine, etc.) can also be blended to EVOH resin in the range which does not carry out the 
purpose of this invention ** outside. 

[0077] Furthermore, in this invention, it is important that the crystal fusion peak in the differential scanning calorimeter 
(DSC) of EVOH is a single peak. In tiie chart of the crystal fusion peak acquired by DSC as a crystal fusion peak is a 
single peak, only maximum or the minimum value is shown, and when the maximal value or the minimal value arises in 
the form attached to maximum or the minimum value, it is not applied. However, when the formal maximal value or the 
formal minimal value attached to maximum or the minimum value is not shown but it has point of inflection, it is 
considered that a crystal fusion peak is a single peak (when the so-called shoulder peak is shown). When a crystal fusion 
peak is not a single peak, DERAMI-proof nature is spoiled on ** by which the transparency of an EVOH layer is 
spoiled. 

[0078] It is important for the melting point TMb of EVOH in this invention that it is 140 degrees C - 190 degrees C. 
When the melting point TMb is less than 140 degrees C, sufficient gas barrier property is not obtained. It is 145 degrees 
C or more suitably, and is 150 degrees C or more more suitably. On the other hand, when the melting point TMb 
exceeds 190 degrees C, generating of DERAMI in a multilayer container increases remarkably. It is 185 degrees C or 
less suitably, and is 180 degrees C or less more suitably. EVOH which has this melting point can be obtained by setting 
whenever [ ethylene content and saponification ] as the specific range. 

[0079] The suitable meh indexes (Mlb) (based on JIS K7210 imder 190 degrees C and 2160g load) of EVOH used for 
this invention are 0.1-1 Og / 10 minutes. When Mlb(s) are O.lg / less than 10 minutes, it is inferior to the fluidity at the 
time of melting shaping, increase of a injection load is caused, and trouble is caused to high-speed continuous-running 
nature, and it is easy to generate gel and a fish eye, the flow spots of resin arise in a multilayer container further, and an 
appearance is spoiled remarkably. Mlb(s) are 0.5g / 10 minutes or more more suitably. On the other hand, when Mlb 
exceeds lOg / 10 minutes, the fall impact strength of b layers in a multilayer container falls, not only the gas barrier 
nature after fall falls, but much EVOH injection capacity into each metal mold in a picking making machine is not 
stabilized, but homogeneous shaping becomes difficult, what is worse, the thickness distribution of the shaft orientations 
of EVOH of parison which carried out multilayer injection is also imeven — becoming — moreover, a shaft and right- 
angled thickness distribution of EVOH of a direction — the mouthpiece of parison — the inclination which becomes 
thick is shown in a part, as a result of the thickness of the EVOH layer of a drum section becoming thin, gas barrier 
nature gets worse, and the exterior regio oralis is easy to become cloudy and is not desirable. Mlb(s) are 8g / 10 minutes 
or less more suitably, and are 6g / 10 minutes or less still more suitably. 

[0080] Hereafter, the manufactxire approach of a multilayer container is explained. The container precursor (parison) 
which has multilayer structure is obtained by shifting timing for the PES resin and EVOH resin which performed one 
mold clamp actuation to single metal mold, and were fused to it using the making machine which usually has two sets of 
injection cylinders from each injection cylinder, and injecting the inside of the nozzle of the shape of alternation or/, and 
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a concentric circle to coincidence. (1) Inject PES for inside-and-outside layers previously, and, subsequently EVOH 
which serves as an interlayer is injected. Inject PES for inside-and-outside layers previously, and, subsequently EVOH 
is injected, the approach of making the container of 3 lamination of PES/EVOH/PES, or (2) — it - simultaneously — or 
PES which serves as a main layer after that is injected again, and it obtains by the general approaches of closed-end 
parison that the inner layer was completely enclosed with the PES layer, such as the approach of making the container 
of 5 lamination of PES/EVOH/PES^VOH/PES, — having ~ especially - a facility upper limit — a law is not received. 
[0081] As conditions at the time of injection molding of closed-end parison, it is desirable to inject in a 250 degrees C - 
330 degrees C temperature requirement, as for PES, it is more desirable to inject in the temperature requirement which 
is 270 degrees C - 320 degrees C, and it is still more desirable to inject in the temperature requirement which is 280 
degrees C - 310 degrees C. When the injection temperature of PES is less than 250 degrees C, since a PES pellet has not 
fiiUy fused, non-melt (fish eye) mixes in mold goods, and a poor appearance is produced. Moreover, thereby, the 
reinforcement of mold goods falls. Furthermore, when extreme, screw torque rises and failure of a making machine is 
caused. On the other hand, when the injection temperature of PES exceeds 330 degrees C, decomposition of PES 
becomes remarkable and tiie fall of the mold goods by molecular weight fall on the strength is caused. Moreover, it not 
only spoils the property of the matter with which mold goods are filled up by gas, such as an acetaldehyde produced at 
the time of decomposition, but the dirt of metal mold becomes intense by the oligomer produced at the time of 
decomposition, and it spoils the appearance of mold goods. 

[0082] Moreover, it is desirable to inject in a 170 degrees C - 250 degrees C temperature requirement, in EVOH, it is 
more desirable to inject in the temperature requirement which is 180 degrees C - 240 degrees C, and it is still more 
desirable to inject in the temperature requirement which is 190 degrees C - 230 degrees C. When the injection 
temperature of EVOH is less than 170 degrees C, since an EVOH pellet has not fiilly fiised, non-melt (fish eye) mixes in 
mold goods, and a poor appearance is produced. Furthermore, when extreme, screw torque rises and failure of a making 
machine is caused. On the other hand, when the injection temperature of EVOH exceeds 250 degrees C, decomposition 
or gelation of EVOH becomes remarkable, produces a lack part in an EVOH layer by confiised-ization of a flow by the 
poor appearance of the mold goods by coloring or the gelation object or cracked gas, or the gelation object, and causes a 
barrier fall. Moreover, when extreme, injection molding becomes impossible according to generating of a gelation 
object. 

[0083] Furthermore, it is desirable to inject within the limits of 220 degrees C - 300 degrees C, as for the temperature of 
the hot runner part into which PES and EVOH flow, it is more desirable to inject by within the limits which is 240 
degrees C - 280 degrees C, and it is still more desirable to inject by within the limits which is 250 degrees C - 270 
degrees C. Shaping becomes difficult, in order for crystallization of PES to arise and to solidify in a hot runner part, 
when the temperature of a hot runner part is less than 220 degrees C. On the other hand, when the temperature of a hot 
runner part exceeds 300 degrees C, decomposition or gelation of EVOH becomes remarkable, produces a lack part in an 
EVOH layer by confused-ization of a flow by the poor appearance of the mold goods by coloring or the gelation object 
or cracked gas, or the gelation object, and causes a barrier fall. Moreover, when extreme, injection molding becomes 
impossible according to generating of a gelation object. 

[0084] In order to obtain the good DERAMI-proof nature of the multilayer container obtained by carrying out the 
extension blow of the above-mentioned closed-end parison, it is important at the time of the above-mentioned injection 
molding to control crystallization of PES of parison and EVOH as much as possible. Uniform ductility is acquired by 
that cause and mold goods excellent in DERAMI-proof nature, tremsparency, and a configuration can be obtained. In 
order to control crystallization of PES of parison, and EVOH, it is desirable to carry out a die temperature within the 
limits of 0 degree C - 70 degrees C, it is more desirable to make it within the limits which is 5 degrees C - 50 degrees C, 
and it is still more desirable to make it within the limits which is 10-30 degrees C. The appearance of parison is spoiled 
by dew condensation of metal mold as a die temperature is less than 0 degree C, and good mold goods are not obtained. 
Moreover, it becomes difficult to obtain the mold goods by which size enlargement was carried out to the meant form 
when a die temperature exceeded 70 degrees C and the DERAMI-proof nature of the mold goods which crystallization 
of PES of parison and EVOH will be promoted, and uniform ductility is not acquired, but are obtained by carrying out 
extension blow molding fell. Furthermore, transparency is spoiled by crystallization of PES. 

[0085] It is desirable that 2-5nun and an EVOH layer are 10-500 micrometers in total by the total thickness about the 
thickness of parison. 

[0086] In this way, after it is sent to an extension blow process after the obtained multilayer parison was reheated by 75- 
150 degrees C with heating elements, such as a direct or block heater and an infixed heater, in the hot condition, and 
increasing a stretch 1 to 5 times in the length direction, it is blown 1 to 4 times by a compressed air etc., and one shaft or 
the multilayer polyester extension blow container by which biaxial stretching was carried out is obtained for a PES resin 
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layer and an EVOH resin layer. In this case, if the temperature at the time of multilayer parison heating is too high, since 
it will become easy to crystalize polyester, an extension blow container milks and an appearance is spoiled. Moreover, 
since generating of DERAMI of an extension blow container increases, it is not desirable. On the other hand, if the 
temperature at the time of multilayer parison heating is too low, KUREZU arises in polyester, and since it becomes a 
pearl tone, transparency will be spoiled. For this reason, the temperature of the multilayer parison at the time of heating 
has desirable 85-140 degrees C, is more desirable, and is still more desirable. [ of 95-120 degrees C ] [ of 90 degrees C - 
130 degrees C ] 

[0087] Generally the total thickness of the container drum section of the multilayer container in this invention is 100 
micrometers - 3mm, and is properly used according to an application. Moreover, as for the sum total thickness of the 
EVOH layer at this time, it is desirable that it is within the limits of 2-200 micrometers, and it is more desirable that it is 
within the limits which is 5-100 micrometers. 

[0088] Moreover, as for the limiting viscosity IVa of the polyester resin of a layers of the multilayer container of this 
invention, it is desirable that it is 0.60 - 0.90 dl/g from points, such as a mechanical strength of mold goods, an 
appearance, and productivity at the time of mold-goods manufacture. When limiting viscosity IVa is less than 0.60 dl/g, 
not only the reinforcement of mold goods falls, but crystallization by heating tends to advance at the time of parison 
shaping or blow molding, an extension stacking tendency falls as a result, poor extension occurs or the transparency of 
the obtained bottle gets worse. IVa is 0.65 or more dl/g more suitably, and is 0.70 or more dl/g still more suitably. On 
the other hand, when limiting viscosity IVa is larger than 0.90 dl/g, melt viscosity becomes high too much and shaping 
of the parison by injection molding becomes impossible. Furthermore, the extension unevenness of resin is produced in 
mold goods at the time of an extension blow, and it becomes easy to produce the problem on shaping of spoiling an 
appearance remarkably. IVa is 0.85 or less dl/g more suitably. In addition, since it is the limiting viscosity of the 
polyester which constitutes a layers of a multilayer container, if it takes into consideration being accompanied by the fall 
of some limiting viscosity in case the above-mentioned limiting viscosity IVa carries out melting shaping, it is desirable 
[ the limiting viscosity ] to use the thing of the larger limiting viscosity a little as a raw material polyester chip than the 
above-mentioned range. 

[0089] As for the end carboxyl group concentration calcium of the polyester resin of a layers of the multilayer container 
of this invention, it is desirable from points, such as the melting stability of polyester resin, coloring prevention, and 
prevention of the surface dry area in an extrusion-molding article, that it is 40micro less than Eq/g, and it is more 
desirable that it is SOmicro less than Eq/g. When the end carboxyl group concentration of polyester resin exceeds g in 
40micro Eq /, the thermal stability at the time of melting falls, the molecular weight fall of polyester resin becomes 
remarkable, and, moreover, the coloring in mold goods tends to become remarkable. In addition, since it is the limiting 
viscosity of the polyester which constitutes a layers of a multilayer container, if it takes into consideration being 
accompanied by the rise of some end carboxyl group concentration in case the above-mentioned end carboxyl group 
concentration calcium carries out melting shaping, it is desirable [ the concentration ] to use the thing of the end 
carboxyl group concentration [ a little ] lower than the above-mentioned range as a raw material polyester chip. 
[0090] As for the oligomer (cyclic trimer of ethylene terephthalate) content CTa of the polyester resin of a layers of the 
multilayer container of this invention, it is desirable that it is 2 or less % of the weight. When dirt, such as metal mold 
by adhesion of oligomer, decreases by this and the appearance of mold goods can be spoiled, washing strokes, such as 
metal mold, are excluded and the productivity of mold goods improves. As for the viewpoint of dirt reduction, such as 
metal mold, to the oligomer content CTa, it is more desirable that it is 1.5 or less % of the weight, and it is still more 
desirable that it is 1 .0 or less % of the weight. In addition, since it is the oligomer content of the polyester which 
constitutes a layers of a multilayer container, if it takes into consideration being accompanied by the rise of some 
oligomer content in case the above-mentioned oligomer content CTa carries out melting shaping, it is desirable [ the 
content ] to use the thing of the oligomer content [ a little ] lower than the above-mentioned range as a raw material 
polyester chip. 

[0091] The consistency Da (g/cm3) of the thermoplastic polyester layer of the container drum section of the multilayer 
container in this invention is following type (12):1.35 <=Da<=1.37. (12) 

It is desirable that it is satisfied. When the consistency Da of a thermoplastic polyester layer is less than [ 1 .35g //cm ] 
three, extension is inadequate, and when leading to a strong fall, contraction tends to become large at the time of a hot 
philharmonic and heating for sterilization processing. Da is three or more 1.353 g/cm more suitably, and is three or 
more 1.355 g/cm still more suitably. On the other hand, when exceeding 1.37 g/cm3, it is in the inclination which 
generating of DERAMI in a multilayer container increases. Da is three or less 1 .367 g/cm more suitably, and is three or 
less 1.365 g/cm still more suitably. 

[0092] As for the consistency Db of EVOH of b layers in the multilayer container of this invention, it is desirable that it 
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is 1 .1 1 dl/g - 1 .20 dl/g. When a consistency Db is less than 1.11 dl/g, sufficient gas barrier property is not obtained. It is 
1 . 12 or more dl/g preferably, and they are 1.13 dl/g more preferably. On the other hand, when a consistency Db exceeds 
1 .20 dl/g, generating of DERAMI increases. It is 1 . 1 9 or less dl/g preferably, and they are 1 . 1 8 or less dl/g more 
preferably. 

[0093] As for internal Hayes in the container drum section of the multilayer container of this invention measured by the 
approach described below, it is desirable that it is 5% or less. When intemal Hayes is 5% or more, the appearance of a 
multilayer container is spoiled. As for intemal Hayes, it is more desirable that it is 4% or less, and it is still more 
desirable that it is 3% or less. 

[0094] Moreover, this invention persons found out that generating of DERAMI was greatly related to the molecular 
structure of the front face of the EVOH layer in the interface of a polyester layer (a layers) and an EVOH layer (b 
layers) to the surprising thing. That is, when many ester groups exist in the interface of b layers, generating of DERAMI 
can be controlled notably. 

[0095] That is, in the multilayer container of this invention, when the interface of the thermoplastic polyester layer (a 
layers) and ethylene-vinyl alcohol copolymerization body whorl (b layers) which contacted directly in the container 
drum section is exfoliated and X-ray-photoelectron-spectroscopy measurement (XPS) of a b layer front face is 
performed, it is important to satisfy the following formula (3). 

0.015 <=PC/(PA+PB-hPC) <=0.3 (3) 

However, PA expresses the area of the peak (peak A) of the maximum reinforcement among the peaks corresponding to 
the binding energy of CI s-electron, and PB expresses the area of the peak (peak B) which appears in l.l-1.8eV high 
energy side from Peak A, and PC expresses further the area of the peak (peak C) which appears in 3.6-4.3eV high 
energy side from Peak A. 

[0096] The inside of the peak on XPS measurement of a b layer interface, and corresponding to the binding energy of 
CI s-electron. What an oxygen atom adjoins [ the peak B wWch appears in Ll-1 .8eV high energy side from the peak 
(peak A) of the maximum reinforcement ] among the carbon atoms of a principal chain, That is, the peak C which 
belongs to the carbon atom of the principal chain which the hydroxyl group or the acetoxy radical has combined, and 
appears in 3.6-4.3eV high energy side from Peak A belongs to the carbon atom of an ester group, and the other carbon 
atom belongs to Peak A. Therefore, the peak area (respectively PA, PB, and PC) corresponding to each peak expresses 
the relative amount of each belonging carbon atom, and the above-mentioned formula (3) is equivalent to the rate of the 
carbon atom originating in the ester group to the total carbon atom in the exfoliation interface of b layers. The peak area 
(respectively PA, PB, and PC) corresponding to each peak is calculated in an approach given in an example. 
[0097] Generating of DERAMI becomes remarkable when the value of the above-mentioned formula (3) is less than 
0.01 5. On the other hand, when the value of the above-mentioned formula (3) exceeds 0.3, gas barrier nature falls. From 
a viewpoint of gas barrier nature, 0.25 or less are desirable and 0.2 or less are more desirable. 
[0098] For example, as for the EVOH resin used in the example 1, an ethylene content is 44-mol % and whenever 
[ saponification ] is 97%. Therefore, when the whole is homogeneous, the rate of the carbon atom of the ester group 
origin to a total carbon atom is called for with 0.008 by coimt. However, the ester group exists in the EVOH front face 
when exfoliating EVOH of a co-injection extension blow molding container and the interface of polyester which were 
acquired in the example 1 at a 0.023 thing rate. Namely, the ester group is condensed by one about 4 times the 
concentration of this in the firont face of an EVOH layer. 

[0099] Thus, although the reason an ester group is imevenly distributed in a firont face is not necessarily clear, in case it 
contacts in the state of polyester and melting and injection molding is carried out, an ester group with high polyester and 
compatibility is presumed to be what is condensed by the fi-ont face. Consequently, polyester and a fimctional group 
with high compatibility are condensed by the EVOH firont face, and what has controlled the DERAMI incidence rate is 
presumed. 

[0100] The multilayer container which consists of polyester resin obtained as mentioned above and EVOH resin, 
especially a co-injection extension blow multilayer container do not have an adhesive resin layer, but ** can also 
prevent DERAMI between the layers by the impact, and is excellent in transparency and gas barrier nature. This 
container is suitable for saving various contents over a long period of time, and useful as containers, such as various 
drinks, such as a carbonated drink, Biel, and wine, food, and cosmetics. 
[0101] 

[Example] Although examples, such as an example, explain this invention concretely below, thereby, this invention is 
not limited at all. In the following examples, analysis and evaluation were performed as follows. 
[0102] (1) Content of each structural unit in polyester : the content of each structural unit in polyester was measured 
with 1 H-NMR (nuclear magnetic resonance) spectrum (it measures with "JNM-GX-500 mold" by JEOL Co., Ltd.) of 
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the polyester which used deuteration trifluoroacetic acid as the solvent. 

[0103] (2) Limiting viscosity of polyester (IVa) : the sample was started from the polyester layer of a multilayer 
container drum section, and it measured at 30 degrees C among the same weight mixed solvent of a phenol and 
tetrachloroethane using the Ubbelohde viscometer (made in a wood factory "HRK-3 mold"). 

[0104] (3) The glass transition temperature (TGa) and the melting point (TMa) of polyester : start a sample from the 
polyester layer of a multilayer container drum section, and it is JIS. It applies to K7121 correspondingly. By the 
differential-thermal-analysis method (DSC) After having made it the temperature of 30 degrees C the condition for 100- 
degree-C/in temperature fall rate after holding a sample for 5 minutes in temperature of 280 degrees C using differential 
scanning calorimeter (DSC) RDC220made from SEIKO Electronic industry /SSC5200H mold, and holding for 5 more 
minutes, it measured tiie condition for programming-rate/of 10 degrees C. However, an indiimi and lead were used for 
proofreading of temperature. Moreover, the melting point fiirther as used in the field of [ the point as used in the field of 
this invention transferring / glass / says the midpoint glass transition temperature (Tmg) as used in the field of said JIS, 
and ] this invention says the ftision peak temperature (Tpm) as used in the field of said JIS. 

[0105] (4) End carboxyl group concentration of polyester (calcixun) : it dissolved in benzyl alcohol 10ml which heated 
the 0.2g polyester cut down from the polyester layer of a multilayer container drum section at 215 degrees C, 
chloroform 10ml was added after the dissolution, and it titrated using the benzyl alcohol solution of caustic alkali of 
sodium. 

[0106] (5) Oligomer (cyclic trimer) content of polyester (CTa) : polyester lOOmg started from the polyester layer of a 
multilayer container drum section was dissolved in chloroform / 3, and 3-hexafluoro-2-propanol (volume ratios 1/1) 
2ml, and chloroform 8ml was added and diluted fiirther. [1,1,3 and 3 ] The acetonitrile was added and filtrate after re- 
depositing a polymer component and filtering it was obtained so that the volume of a solution might be set to 100ml at 
this. About this filtrate, using the high performance chromatography (a column, ODS-II made from KEMUKO) which 
makes an eluate a 75 volimie % acetonitrile water solution, quantitative analysis by ultraviolet, the visible absorbance, 
and the refractive index was carried out, and it asked for the content (% of the weight) of the cyclic trimer of ethylene 
terephthalate. 

[0107] (6) Whenever [ ethylene content / in EVOH /, and saponification ] : whenever [ ethylene content / in EVOH / and 
saponification ] was measured with 1 H-NMR (nuclear magnetic resonance) spectrum (it measures with "JNM-GX-500 
mold" by JEOL Co., Ltd.) of EVOH which used deuteration dimethyl sulfoxide as the solvent. 
[0108] (7) The melting point of EVOH (TMb) : start a sample from the polyester layer of a multilayer container drum 
section, and it is JIS. It applies to K7121 correspondingly. By the differential-thermal-analysis method (DSC) After 
having made it the temperature of 30 degrees C the condition for 100-degree-C/in temperature fall rate after holding a 
sample for 5 minutes in temperature of 240 degrees C using differential scanning calorimeter (DSC) RDC220made from 
SEIKO Electronic industry /SSC5200H mold, and holding for 5 more minutes, it measured the condition for 
programming-rate/of 10 degrees C. However, an indiimi and lead were used for proofreading of temperature. Moreover, 
the melting point as used in the field of this invention says the fiision peak temperature (Tpm) as used in the field of said 
JIS. 

[0109] (8) The melt index of EVOH (Mlb) : it measured using the melt indexer L244 (treasure industrial incorporated 
company make). After filling up the cylinder with a bore [ of 9.55mm ], and a die length of 162mm with the EVOH chip 
and specifically fiising it at 190 degrees C, to fiised EVOH, by the plunger with a weight [ of 2160g ], and a diameter of 
9.48mm, the load was applied equally, the exit velocity (g / 10 minutes) of EVOH extruded from the orifice of 2.1mm 
of diameters prepared in the center of a cylinder was measured, and this was made into the melt index. 
[0110] (9) Phosphoric-acid root content : the phosphoric-acid root content was obtained as a phosphoric-acid ion 
(P043-) content according to the approach shown below. Dried EVOHlOg made into a sample was supplied to the 
hydrochloric-acid water solution of the centinormal at 50ml, and it agitated at 95 degrees C for 6 hours. Quantitative 
analysis of the water solution after churning was carried out using ion chromatography, and the phosphoric-acid ion 
content was obtained. CIS-A23 by Yokogawa Electric Corp. was used for the colxmm, and the eluate was used as the 
water solution containing the sodium carbonate of 2.5mM(s), and the sodium hydrogencarbonate of l.OmM(s). In 
addition, the calibration curve produced in the phosphoric-acid water solution on the occasion of the quantum was used. 
[01 1 1] (10) The content of Na, K, and Mg ion : desiccation chip lOg made into a sample was supplied to 50ml of 
hydrochloric-acid water solutions of the centinormal, and it agitated at 95 degrees C for 6 hours. Quantitative analysis of 
the water solution after churning was carried out using ion chromatography, and the quantum of the amount of Na ion, 
K ion, and Mg ion was carried out. ICS-C25 by YOKOGAWA ELECTRIC CORP. was used for the column, and the 
eluate was used as the water solution containing the tartaric acid of 5.0mM(s), and the 2,6-pyridine dicarboxylic acid of 
l.OmM(s). In addition, the calibration curve created in a sodiimi chloride, potassium chloride, and a magnesium chloride 
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water solution on the occasion of the quantiim, respectively was used. In this way, the amount of the alkali-metal salt in 
a desiccation chip and an alkaline-eardi-metal salt was obtained from the amount of obtained Na ion, K ion, and Mg ion 
in the amount of metal conversion. 

[01 12] (1 1) The consistency of EVOH (Db) : the EVOH layer of a multilayer container drum section was started in 
0.5cmx0.5cm magnitude, and it measured using 25-degree C n-hexane / carbon-tetrachloride density gradient tubing. 
[01 1 3] (12) The consistency of polyester (Da) : the polyester layer of a multilayer container drum section was started in 
0.5cmx0.5cm magnitude, and it measiired using 25-degree C n-hexane / carbon-tetrachloride density gradient tubing. 
[0114] (13) The DERAMI incidence rate of a multilayer container : after being respectively filled up with water for 
[ every ] as contents and sealing with the bottom of ordinary pressure 100 bottles obtained with shaping, the bottle drum 
section was leveled from height of 50cm, and natural fall was carried out once so that the comer of a base might hit in 
the center of a bottle drum section on the base of a die-length a triangle of 20cm with the include angle of 90 degrees. 
From the number of the bottle which produced DERAMI to the following formula: [(number of bottle which produced 
DERAMI) /1 00] xlOO (%) 

since ~ the DERAMI incidence rate was computed. 

[01 1 5] (14) The Hayes value of a multilayer container (haze value) : it is ASTM about four places which quadrisected 
the obtained center of a bottle drum section on the periphery. According to D 1003-61, the internal Hayes value in each 
part was measured using POIKKU integrating-sphere type light transmission and all beam-of-light reflectometers ("HR- 
100 mold" by Murakami Color Research Laboratory), tiie average value was taken, and it considered as the Hayes value 
(haze value) of a bottle. 

[01 16] (15) The amount of oxygen transparency of a multilayer container : after carrying out temperature-and-humidity 
adjustment at 20 degree-C-65%RH with the gestalt of the obtained bottle, the amount of oxygen transparency per 
container (ml/container and day-atm) was measured with the amount measuring device of oxygen transparency (modem 
control company make, OX-TRAN-10/50A). 

[01 17] (16) XPS measurement of the EVOH layer front face in a container drum section : when the interface of the 
polyester layer (a layers) in a container drum section and an EVOH layer (b layers) was exfoliated, X-ray- 
photoelectron-spectroscopy measurement (XPS) of the EVOH layer front face of** was performed using "AXIS-HSi" 
by Shimadzu. Measurement fixed the sample, and performed qualitative analysis of all elements by Wide Scan (0- 
1 lOOeV) measurement at first, then carried out peak addition (Narrow Scan) of each element for a total of 30 minutes. 
By the 1x10 to 7 Pa pressure, it carried out vmder conditions of 15kv-8mA, using Kalpha of Mg as a source of 
excitation. 

[0118] Since the peak (it considers as Peak A) which is a peak of the maximum reinforcement among the peaks 
equivalent to the binding energy of CI s-electron appeared near 285eV, it asked for each peak area (respectively PA, 
PB, and PC) of the peak C which appears in 3.6-4.3eV high energy side from the peak B which appears in Ll-1.8eV 
hi^ energy side from Peak A and Peak A on the basis of the peak top, and Peak A. It faced computing area and carried 
out to curvilinear approximation at the background correction in waveform separation using 100% of GAUSHAN 
curvilinear approximation, using the linear method. The value of PC/(PA+PB+PC) was computed from the values PA, 
PB, and PC of each obtained peak area. 

[01 19] (17) Melting press forming of the part light transmission spectrum polyester resin of polyester resin was carried 
out at 280 degrees C, and the sheet with a thickness of 300 micrometers was obtained. The part light transmission 
spectrum was measured with the Shimadzu make, and ultraviolet and a visible spectrophotometer "UV-2100" using this 
sheet. 

[0120] Example 1 thermoplastic-polyester resin used what was manufactured in tiie following way. 
(1) The slurry which consists of the terephthalic-acid 100.000 weight section and the ethylene glycol 44.830 weight 
section was built, and the diacid-ized germanium 0.010 weight section, the phosphorous acid 0.010 weight section, and 
the tetraethylammonium hydroxide 0.010 weight section were added to this. This slurry is heated in temperature of 250 
degrees C imder pressurization (absolute-pressure 2.5 kg/cm2). The esterification reaction was performed and the low- 
grade polymer was manufactured until the rate of esterification became 95%. Then, melt polycondensation of the 
aforementioned low-grade polymer was carried out for the obtained low-grade polymer at the temperature of 270 
degrees C to the bottom of reduced pressure of ImmHg, and the polyester of limiting viscosity 0.50 dl/g was made to 
generate. After it extruded the obtained polyester in the shape of a strand from the nozzle and it carried out water 
cooling, it cut and was made the cylindrical pellet (the diameter of about 2.5nmi, die length of about 2.5mm). 
Subsequently, at 160 degrees C, predrying was performed for 5 hours, the pellet of the obtained polyester was 
crystallized, and the polyester prepolymer was obtained. 

[0121] (2) When the content of each structural unit of the obtained polyester prepolymer was measured by NMR, the 
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content of the terephthalic-acid unit in polyester, an ethylene glycol unit, and the diethylene-glycol unit that carried out 
the byproduction was 1.1 -mol % 48.9-mol% 50.0-n[iol%, respectively. Moreover, when end carboxyl group 
concentration and the melting point were measured by the above-mentioned approach, they were 38micro Eq [g ] /and 
253 degrees C, respectively. Subsequently, at 160 degrees C, predrying was performed for 5 hours and the obtained 
polyester prepolymer was crystallized. 

[0122] (3) The polyester resin by which macromolecule quantification of the line was carried out [ prepolymer / which 
was crystallized / polyester ] in solid state polymerization at 220 degrees C for 10 hours at the bottom of reduced 
pressure of O.lmmHg using rolling type vacuum solid-state-polymerization equipment was obtained. 
[0123] (4) When the content of each structural \mit of the polyester resin obtained above (3) was measured by NMR, the 
content of the terephthalic-acid unit in polyester, an ethylene glycol unit, and a diethylene-glycol xinit was 1.1 -mol % 
48.9-mol% 50.0-mol%, respectively. Moreover, limiting viscosity, the melting point, glass-transition-temperature TGa, 
end carboxyl group concentration, and cyclic trimer content were 0.83 dl/g, 252 degrees C, 80 degrees C, 22micro Eq 
[ g ] /, and 0.32 % of the weight, respectively. The part light transmission spectrum of the sheet which consists of 
obtained polyester resin is shown in drawing 7 . 

[0124] Moreover, as EVOH resin, EVOH with a melting point of 154 degrees C was used 97.0% whenever [ ethylene 
content (ETb) % and saponification ] (SDb) for melt index (MIb;190-degree-C-2160g load) 5.3g / 10 minutes. [ of 44 
mols ] When the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they 
were 80 ppm, 75 ppm, 3 1 ppm, and 20 ppm, respectively. Although the DSC chart of EVOH resin is shown in drawin g 
i , it has the single fusion peak. 

[0125] The co-injection extension blow molding machine (50ASB-mold [ HT ] 750ml two-piece picking) by Nissei 
ASB was used using these resin, coinjection molding was performed at 260 degrees C of hot runner block sections 
which the PES side catapult temperature of 290 degrees C, the EVOH side catapult temperature of 220 degrees C, and 
PES and EVOH join, the injection metal mold core temperature of 1 5 degrees C, and the injection metal mold mold 
cavity temperature of 15 degrees C, and two-sort the parison of three layers of PES/EVOH/PES was fabricated. Then, 
the skin temperature of parison was heated at 105 degrees C, extension blow molding was performed, and the two-sort 
multilayer co-injection blow molding bottle whose average tliickness in a drum section is iimer layer 
PES200micrometer, middle class EVOH20micrometer, and outer layer PES70micrometer and whose nxmiber is three 
was obtained. 

[0126] PES of the outer layer of the drum section of the obtained bottle and a inner layer is taken out, and the result of 
having measxired a consistency Da, limiting viscosity I Va, the melting point TMa, the end carboxyl group concentration 
calcium, and the cyclic trimer content CTa is shown in Table 1 . Moreover, EVOH of the drum section of the obtained 
bottle is taken out and the result of having measured the melting point TMb and a consistency Db is shown in Table 2. 
The XPS measurement chart of an EVOH layer front face is shown in drawing 4 . The surface ratio of each peak was 
PA:PB:PC=65.69:32.01 :2.30, and the value of PC/(PA+PB+PC) was 0.0230. Furthermore, the result of having 
measured Hayes of the DERAMI incidence rate of a bottle and the drum section of a bottle and the amount of oxygen 
transparency of a bottle is shown in Table 4 using the obtained bottle. 

[0127] Moreover, in order to check the thermal stability of EVOH, the above-mentioned resin is used. Use the above- 
mentioned co-injection extension blow molding machine, and at the PES side catapult temperature of 290 degrees C, the 
EVOH side catapult temperature of 220 degrees C, and 260 degrees C of hot runner block sections which PES and 
EVOH join For 30 minutes, after carrying out stagnation maintenance of PES and the EVOH, coinjection molding was 
performed at the injection metal mold core temperature of 15 degrees C, and the injection metal mold mold cavity 
temperature of 15 degrees C, and two-sort the parison of three layers of PES/EVOH/PES was fabricated. Although the 
obtained parison wore yellow faintly, there is no gel object and it had the good appearance. 

[0128] \VThen manufacturing example 2 thermoplastic-polyester resin, it manufactured by performing a polymerization 
like the above-mentioned example 1 except having replaced with the terephthalic-acid 100.000 weight section, and 
having used the terephthalic-acid 96.000 weight section and the isophthalic acid 4.000 weight section as the raw 
material, and having replaced with diacid-ized germanium, and having used the antimony-trioxide 0.035 weight section. 
The content of the terephthalic-acid unit in polyester, an isophthahc acid unit, an ethylene glycol unit, and a diethylene- 
glycol unit was 48.0-mol % and 2.0-mol % and 48.8-mol % and 1 .2-mol %, respectively, and limiting viscosity, flie 
melting point, glass-transition-temperature TGa, end carboxyl group concentration, and cyclic trimer content were 0.85 
dl/g, 248 degrees C, 79 degrees C, 23micro Eq [ g ] /, and 0.30 % of the weight, respectively. 
[0129] In this way, using the obtained thermoplastic polyester resin and the same EVOH resin as an example 1 , it 
fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle whose 
average thickness in a drum section is inner layer PES205micrometer, middle class EVOH19micrometer, and outer 
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layer PESVOmicrometer and whose number is three was obtained. The result of having analyzed the obtained bottle like 
the example 1 and having evaluated it is shown in Tables 1-4. 

[0130] When manufacturing example 3 thermoplastic-polyester resin, the 1 and 4-cyclohexane dimethanol 3.700 weight 
section was added to the raw material, and it manufactured by performing a polymerization like the above-mentioned 
example 1 except having replaced with diacid-ized germanium and having carried out antimony-trioxide 0.035 weight 
section use. The content of the terephthalic-acid unit in polyester, 1, 4-cyclohexane dimethanol, an ethylene glycol unit, 
and a diethylene-glycol unit was 48.1-mol % and L9-mol % and 48.7-mol % and 1.3-mol %, respectively, and limiting 
viscosity, the melting point, glass-transition-temperature TGa, end carboxyl group concentration, and cyclic trimer 
content were 0.85 dl/g, 244 degrees C, 81 degrees C, 26micro Eq [ g ] /, and 0.29 % of the weight, respectively. 
[0131] In this way, using the obtained thermoplastic polyester resin and the same EVOH resin as an example 1, it 
fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle whose 
average thickness in a drum section is inner layer PES201 micrometer, middle class EVOH19micrometer, and outer 
layer PES69micrometer and whose number is three was obtained. The result of having analyzed the obtained bottle like 
the example 1 and having evaluated it is shown in Tables 1-4. 

[0132] When manufacturing example 4 thermoplastic-polyester resin, it manufactured by performing a polymerization 
like the above-mentioned example 1 except having replaced with the terephthalic-acid 100.000 weight section, having 
used the terephthalic-acid 97.000 weight section and 2, and 6-naphthalene dicarboxylic acid 4.200 weight section as the 
raw material, and having replaced with diacid-ized germanium and having carried out antimony-trioxide 0.035 weight 
section use. The content of the terephthalic-acid xmit in polyester, 2, 6-naphthalene dicarboxylic acid unit, an ethylene 
glycol unit, and a diethylene-glycol unit was 48.4-mol % and 1 .6-mol % and 48.8-mol % and 1.2-mol %, respectively, 
and limiting viscosity, the melting point, glass-transition-temperature TGa, end carboxyl group concentration, and cyclic 
trimer content were 0.82 dl/g, 247 degrees C, 83 degrees C, 21 micro Eq [ g ] /, and 0.29 % of the weight, respectively. 
The part light transmission spectrum of the sheet which consists of obtained polyester resin is shown in drawing 8 . It 
tums out that the permeability of an ultraviolet-rays (200-400nm) field is falling, and it has the good ultraviolet-rays 
cutoff engine performance as compared with the part light transmission spectrum of the polyester resin of the example 1 
which does not copolymerize naphthalene dicarboxylic acid. 

[0133] In this way, using the obtained thermoplastic polyester resin and the same EVOH resin as an example 1, it 
fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle whose 
average thickness in a drum section is inner layer PES206micrometer, middle class EVOH22micrometer, and outer 
layer PES67micrometer and whose number is three was obtained. The result of having analyzed flie obtained bottle like 
the example 1 and having evaluated it is shown in Tables 1 -4. 

[0134] Example 5 thermoplastic-polyester resin used EVOH with a melting point of 162 degrees C 96.5% whenever 
[ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190-degree-C-2160g load) 
1 .6g / 10 minutes, using the resin used in the above-mentioned example 1 . [ of 38 mols ] When the phosphoric-acid root 
content of this EVOH and Na and K, and Mg ion content were measured, they were 100 ppm, 50 ppm, 50 ppm, and 30 
ppm, respectively. 

[0135] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is inner layer 
PES202micrometer, middle class EVOH19micrometer, and outer layer PES68micrometer and whose nxmiber is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0136] Moreover, in order to check the thermal stability of EVOH, the above-mentioned thermoplastics and EVOH are 
used like an example 1 . Use the above-mentioned co-injection extension blow molding machine, and at the PES side 
catapult temperature of 290 degrees C, the EVOH side catapult temperature of 220 degrees C, and 260 degrees C of hot 
runner block sections which PES and EVOH join For 30 minutes, after carrying out stagnation maintenance of PES and 
the EVOH, coinjection molding was performed at the injection metal mold core temperature of 15 degrees C, and the 
injection metal mold mold cavity temperature of 15 degrees C, and two-sort the parison of three layers of 
PES/EVOH/PES was fabricated. Although the obtained parison wore yellow slightly, there is no gel object and it had 
the good appearance. 

[0137] Example 6 thermoplastic-polyester resin used EVOH with a melting point of 172 degrees C 97.0% whenever 
[ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190-degree-C-2160g load) 
1 .2g / 10 minutes, using the resin used in the above-mentioned example 1 . [ of 32 mols ] When the phosphoric-acid root 
content of this EVOH and Na and K, and Mg ion content were measured, they were 90 ppm, 70 ppm, 50 ppm, and 55 
ppm, respectively. 
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[0138] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is inner layer 
PES202micrometer, middle class EVOH21 micrometer, and outer layer PES69micrometer and whose number is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0139] Moreover, in order to check ttie thermal stability of EVOH, the above-mentioned thermoplastics and EVOH are 
used like an example 1 . Use the above-mentioned co-injection extension blow molding machine, and at the PES side 
catapult temperature of 290 degrees C, the EVOH side catapult temperature of 220 degrees C, and 260 degrees C of hot 
runner block sections which PES and EVOH join For 30 minutes, after carrying out stagnation maintenance of PES and 
the EVOH, coinjection molding was performed at the injection metal mold core temperature of 1 5 degrees C, and the 
injection metal mold mold cavity temperature of 15 degrees C, and two-sort the parison of three layers of 
PES/EVOH/PES was fabricated. The obtained parison wears yellow a little and the gel object was observed slightly. 
[0140] Example 7 thermoplastic-polyester resin used EVOH with a melting point of 153 degrees C 97.0% and 
vinyltrimetoxysilane 0.05 mol% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for 
melt index (MIb;190-degree-C-2160g load) 1.7g / 10 minutes, using the resin used in the above-mentioned example 1. 
[ of 44 mols ] When the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, 
they were 80 ppm, 80 ppm, 40 ppm, and 60 ppm, respectively. 

[0141] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is inner layer 
PES200micrometer, middle class EVOH20micrometer, and outer layer PES69micrometer and whose number is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0142] Example 8 thermoplastic-polyester resin used EVOH with a melting point of 163 degrees C 97.0% and 
vinyltrimetoxysilane 0.02 moI% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for 
melt index (MIb;190-degree-C-2160g load) 5.0g / 10 minutes, using the resin used in the above-mentioned example 1. 
[ of 38 mols ] When the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, 
they were 100 ppm, 75 ppm, 45 ppm, and 55 ppm, respectively. 

[0143] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is inner layer 
PES204micrometer, middle class EVOHlSmicrometer, and outer layer PES67micrometer and whose number is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0144] Example 9 thermoplastic-polyester resin used EVOH with a melting point of 161 degrees C 96.5% whenever 
[ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for 230 ppm [ of boric acids ] (boron element 
conversion), and melt index (MIb;190-degree-C-2160g load) 1.8g / 10 minutes, using the resin used in the above- 
mentioned example 1 . [ of 38 mols ] When the phosphoric-add root content of this EVOH and Na and K, and Mg ion 
content were measured, they were 90 ppm, 70 ppm, 45 ppm, and 50 ppm, respectively. 

[0145] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is inner layer 
PES201 micrometer, middle class EVOH20micrometer, and outer layer PES70micrometer and whose niamber is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0146] Example 10 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1. As EVOH resin 
% whenever [ ethylene content (ETbl) saponification / of 44 mols ] (SDbl) 99.8%, Melt index (1; 190 degree-C-2160g 
load of Mlb(s)) 5.5g / 10 minutes, EVOH 100 weight with a melting point of 166 degrees C section and ethylene content 
(ETb2) % of 44 mols. Whenever [ saponification ] (SDb2) 97.0% and melt index (2; 190 degree-C-2160g load of Mlb 
(s)) 5.3g / 10 minutes. After carrying out the dryblend of tiie EVOH 100 weight section with a melting point of 1 54 
degrees C and pelletizing at 200 degrees C with 20mmphi twin screw extruder, the EVOH constituent which dried under 
80-degree-C 16-hour reduced pressure was used. It was 5.2g / 10 minutes, and the melting point was 161 degrees C, and 
when the melt index (MIb;190-degree-C-2160g load) of this EVOH constituent measured a phosphoric-acid root 
content and Na and K, and Mg ion content, they were 100 ppm, 80 ppm, 50 ppm, and 50 ppm, respectively. Although 
the DSC chart of an EVOH constituent is shown in drawing 2 , it has the single fiision peak. 

[0147] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1, and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
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inner layer PES203micrometer, middle class EVOHlSmicrometer, and outer layer PES67micrometer and whose 
number is three was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1-4. The XPS measurement chart of an EVOH layer front face is shown in drawing X. The surface 
ratio of each peak was PA:PB:PC=68.09:30.27:1.63, and the value of PC/(PA+PB+PC) was 0.0163. 
[0148] Example 1 1 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1 . As EVOH resin 
% whenever [ ethylene content (ETbl) saponification / of 38 mols ] (SDbl) 99.8%, Melt index (1; 190 degree-C-2160g 
load of Mlb(s)) 1.6g / 10 minutes, EVOH 100 weight with a melting point of 177 degrees C section and ethylene content 
(ETb2) % of 38 mols. Whenever [ saponification ] (SDb2) 96.5% and meh index (2; 190 degree-C-2160g load of Mlb 
(s)) 1.6g / 10 minutes. After carrying out the dryblend of the EVOHIOO weight section with a melting point of 162 
degrees C and pelletizing at 200 degrees C with 20mmphi twin screw extruder, the EVOH constituent which dried imder 
80-degree-C 16-hour reduced pressure was used. It was 1.4g / 10 minutes, and the melting point was 166 degrees C 
(single fusion peak), and when the melt index (MIb;190-degree-C-2160g load) of this EVOH constituent measured a 
phosphoric-acid root content and Na and K, and Mg ion content, they were 95 ppm, 75 ppm, 50 ppm, and 55 ppm, 
respectively. 

[0149] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1, and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
inner layer PES201 micrometer, middle class EVOH20micrometer, and outer layer PES69micrometer and whose 
number is three was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1-4, 

[0150] Example 12 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1. As EVOH resin 
% whenever [ ethylene content (ETbl) saponification / of 32 mols ] (SDbl) 99.8%, Melt index (1; 190 degree-C-2160g 
load of Mlb(s)) 1.2g / 10 minutes, EVOHIOO weight with a melting point of 183 degrees C section and ethylene content 
(ETb2) % of 32 mols, Whenever [ saponification ] (SDb2) 97.0% and melt index (2; 190 degree-C-2160g load of Mlb 
(s)) 1 .2g / 10 minutes. After carrying out the dryblend of the EVOHIOO weight section with a melting point of 172 
degrees C and pelletizing at 200 degrees C with 20mmphi twin screw extruder, the EVOH constituent which dried under 
80-degree-C 16-hour reduced pressure was used. It was Llg / 10 minutes, and the melting point was 177 degrees C 
(single fiision peak), and when the melt index (MIb;190-degree-C-2160g load) of this EVOH constituent measured a 
phosphoric-acid root content and Na and K, and Mg ion content, they were 90 ppm, 75 ppm, 45 ppm, and 45 ppm, 
respectively. 

[0151] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1, and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
inner layer PES200micrometer, middle class EVOH20micrometer, and outer layer PES70micrometer and whose 
number is three was obtained- The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1-4. 

[0152] Example 13 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1. As EVOH resin 
% whenever [ ethylene content (ETbl) saponification / of 44 mols ] (SDbl) 99.7%, Vinyltrimetoxysilane 0.05 mol % 
and melt index (1; 190 degree-C-2160g load of Mlb(s)) 1.8g / 10 minutes, EVOHIOO weight with a melting point of 
165 degrees C section and ethylene content (ETb2) % of 44 mols. Whenever [ saponification ] (SDb2) 97.0%, 
vinyltrimetoxysilane 0.05 mol %, After carrying out the dryblend of the EVOHIOO weight section with a melting point 
of 153 degrees C and pelletizing at 200 degrees C with 20mmphi twin screw extruder for melt index (2; 190 degree-C- 
2160g load of Mlb(s)) 1.7g / 10 minutes, the EVOH constituent which dried imder 80-degree-C 16-hour reduced 
pressure was used. It was 1.6g / 10 minutes, and the melting point was 157 degrees C (single fusion peak), and when the 
melt index (MIb;190-degree-C-2160g load) of this EVOH constituent measured a phosphoric-acid root content and Na 
and K, and Mg ion content, they were 90 ppm, 90 ppm, 60 ppm, and 50 ppm, respectively. 

[0153] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1 , and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
inner layer PES203 micrometer, middle class EVOH19micrometer, and outer layer PES69micrometer and whose 
number is three was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1 -4. 

[0154] Example 14 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1. As EVOH resin 
% whenever [ ethylene content (ETbl) saponification / of 38 mols ] (SDbl) 99.8%, 230 ppm (boron element 
conversion) of boric acids, melt index (MIb;190-degree-C-2160g load) 1.6g / 10 minutes, EVOHIOO weight with a 
melting point of 1 76 degrees C section and ethylene content (ETb2) % of 38 mols. Whenever [ saponification ] (SDb2) 
96.5%, 230 ppm (boron element conversion) of boric acids, After carrying out the dryblend of the EVOHIOO weight 
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section with a melting point of 161 degrees C and pelletizing at 200 degrees C with 20mmphi twin screw extruder for 
melt index (2; 190 degree-C-2160g load of Mlb(s)) 1.8g / 10 minutes, the EVOH constituent which dried under 80- 
degree-C 16-hour reduced pressure was used. It was 1.6g / 10 minutes, and the melting point was 165 degrees C (single 
fusion peak), and when the melt index (MIb;190-degree-C-2160g load) of this EVOH constituent measured a 
phosphoric-acid root content and Na and K, and Mg ion content, they were 95 ppm, 90 ppm, 55 ppm, and 50 ppm, 
respectively. 

[0155] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1, and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
inner layer PES201 micrometer, middle class EVOH20micrometer, and outer layer PES69micrometer and whose 
number is three was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1-4. 

[0156] Example of comparison 1 thermoplastic-polyester resin used EVOH with a melting point of 166 degrees C 
99.8% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-21 60g load) 5.5g / 10 minutes, using the resin used in the above-mentioned example 1 . [ of 44 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 75 ppm, 
75 ppm, 30 ppm, and 20 ppm, respectively. 

[0157] It fabricated by the same approach as an example 1, and the two-sort muhilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES201 micrometer, middle class EVOH20micrometer, and 
outer layer PES70micrometer and whose number is three was obtained. The result of having analyzed the obtained 
bottle like the example 1 and having evaluated it is shown in Tables 1-4. The XPS measurement chart of an EVOH layer 
front face is shown in drawing 6 . The surface ratio of each peak was PA:PB:PC=65.22:33.54: 1.24, and the value of PC/ 
(PA+PB+PC) was 0.0124. 

[0158] Example of comparison 2 thermoplastic-polyester resin used EVOH with a melting point of 141 degrees C 
94.8% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-2160g load) 6.8g / 10 minutes, using the resin used in the above-mentioned example 1. [ of 52 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 80 ppm, 
75 ppm, 35 ppm, and 25 ppm, respectively. 

[0159] It fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES197micrometer, middle class EVOH16micrometer, and 
outer layer PES73micrometer and whose nimiber is three was obtained. The result of having analyzed the obtained 
bottle like the example 1 and having evaluated it is shown in Tables 1-4. 

[0160] Example of comparison 3 thermoplastic-polyester resin used EVOH with a melting point of 159 degrees C 
99.7% and vinyltrimetoxysilane 0.02 mol% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH 
resin for melt index (MIb;190-degree-C-2160g load) 6.4g / 10 minutes, using the resin used in the above-mentioned 
example 1 . [ of 48 mols ] When the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were 
measured, they were 100 ppm, 80 ppm, 45 ppm, and 60 ppm, respectively. 

[0161] Using the above-mentioned thermoplastics and EVOH, it fabricated by the same approach as an example 1, and 
the two-sort multilayer co-injection blow molding bottle whose average thickness in a dmm section is inner layer 
PES204micrometer, middle class EVOH17micrometer, and outer layer PES67micrometer and whose number is three 
was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in 
Tables 1-4. 

[0162] Example of comparison 4 thermoplastic-polyester resin used EVOH with a melting point of 155 degrees C 
99.4% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for meh index (MIb;190- 
degree-C-2160g load) 14.4g / 10 minutes, using the resin used in tiie above-mentioned example 1. [ of 48 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 100 ppm, 
50 ppm, 25 ppm, and 20 ppm, respectively. 

[0163] It fabricated by the same approach as the above-mentioned example 1, and the two-sort multilayer co-injection 
blow molding bottle whose average thickness in a drum section is inner layer PES205micrometer, middle class 
EVOH6micrometer, and outer layer PES75micrometer and whose number is three was obtained. The result of having 
analyzed the obtained bottle like the example 1 and having evaluated it is shown in Tables 1 -4. 
[0164] Example of comparison 5 thermoplastic-polyester resin used EVOH with a melting point of 177 degrees C 
99.8% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-2160g load) 1.6g / 10 minutes, using the resin used in the above-mentioned example 1. [ of 38 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 80 ppm. 
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60 ppm, 45 ppm, and 50 ppm, respectively. 

[0165] It fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES202micrometer, middle class EVOH19nMcrometer, and 
outer layer PES69micrometer and whose mmiber is three was obtained. The result of having analyzed the obtained 
bottle like the example 1 and having evaluated it is shown in Tables 1-4. 

[0166] Example of comparison 6 thermoplastic-polyester resin used EVOH with a melting point of 183 degrees C 
99.8% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-2 1 60g load) 1 .2g / 1 0 minutes, using the resin used in the above-mentioned example 1 . [ of 32 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 70 ppm, 
55 ppm, 50 ppm, and 55 ppm, respectively. 

[0167] It fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES200micrometer, middle class EVOH20micrometer, and 
outer layer PESTOmicrometer and whose number is three was obtained. The result of having analyzed the obtained 
bottle like the example 1 and having evaluated it is shown in Tables 1 -4. 

[0168] Example of comparison 7 thermoplastic-polyester resin used EVOH with a melting point of 188 degrees C 
96.5% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-2 1 60g load) 1 . 1 g / 1 0 minutes, using the resin used in the above-mentioned example 1 . [ of 20 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 80 ppm, 
70 ppm, 60 ppm, and 55 ppm, respectively. 

[0169] It fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES203micrometer, middle class EVOH17micrometer, and 
outer layer PES68micrometer and whose number is three was obtained. Many gel objects were generated in the obtained 
bottle. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in Tables 
1-4. 

[0170] Example of comparison 8 thermoplastic-polyester resin used EVOH with a melting point of 136 degrees C 
90.0% whenever [ ethylene content (ETb) % and saponification ] (SDb) as EVOH resin for melt index (MIb;190- 
degree-C-2160g load) 5.3g / 10 minutes, using the resin used in the above-mentioned example 1 . [ of 44 mols ] When 
the phosphoric-acid root content of this EVOH and Na and K, and Mg ion content were measured, they were 90 ppm, 
50 ppm, 55 ppm, and 40 ppm, respectively. 

[0171] It fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle 
whose average thickness in a drum section is inner layer PES204micrometer, middle class EVOH17micrometer, and 
outer layer PES67micrometer and whose number is three was obtained. Many gel objects were generated in the obtained 
bottle. The result of having analyzed the obtained bottle like the example 1 and having evaluated it is shown in Tables 
1-4. 

[0172] Example of comparison 9 thermoplastic-polyester resin uses the resin used in the above-mentioned example 1. 
As EVOH resin % whenever [ ethylene content (ETbl) saponification / of 32 mols ] (SDbl) 99.8%, Melt index (1 ; 190 
degree-C-2160g load of Mlb(s)) 1.6g / 10 minutes, EVOH 100 weight with a melting point of 183 degrees C section and 
ethylene content (ETb2) % of 80 mols. Whenever [ saponification ] (SDb2) 90.0% and melt index (2; 190 degree-C- 
2160g load of Mlb(s)) 38g / 10 minutes. After carrying out the dryblend of the melting point and the 109-degree C 
EVOH20 weight section and pelletizing at 200 degrees C with 20mmphi twin screw extruder, the EVOH constituent 
which dried under 80-degree-C 16-hour reduced pressure was used. When the melt index (MIb;190-degree-C-2160g 
load) of this EVOH constituent was observed for 2.6g / 10 minutes, as for the melting point, two peaks, 1 83 degrees C 
and 108 degrees C, were observed and a phosphoric-acid root content and Na and K, and Mg ion content were 
measured, they were 45 ppm, 40 ppm, 35 ppm, and 30 ppm, respectively. Although the DSC chart of an EVOH 
constituent is shown in drawing 3 , it has two fusion peaks. 

[0173] Using the above-mentioned thermoplastics and an EVOH constituent, it fabricated by the same approach as an 
example 1, and the two-sort multilayer co-injection blow molding bottle whose average thickness in a drum section is 
inner layer PES204micrometer, middle class EVOH19micrometer, and outer layer PES69micrometer and whose 
nimiber is three was obtained. The result of having analyzed the obtained bottle like the example 1 and having evaluated 
it is shown in Tables 1-4. 

[0174] Except having replaced with diacid-ized germanixmi and having used the antimony-trioxide 0.035 weight section 
as a polymerization catalyst at the time of manufacturing example of comparison 10 thermoplastic-polyester resin, the 
polymerization was performed like the above-mentioned example 1, and tiiermoplastic polyester was manufactured. In 
this way, the content of the terephthalic-acid imit in the obtained polyester, an ethylene glycol unit, and a diethylene- 
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glycol unit was 50.0-mol % and 48.7-mol % and 1.3-niol %, respectively, and limiting viscosity, the melting point, 
glass-transition-temperature TGa, end carboxyl group concentration, and cyclic trimer content were 0.82 dl/g, 253 
degrees C, 80 degrees C, 24micro Eq [ g ] /, and 0.35 % of the weight, respectively. 

[0175] In this way, using the obtained thermoplastic polyester resin and the same EVOH resin as an example 1, it 
fabricated by the same approach as an example 1, and the two-sort multilayer co-injection blow molding bottle whose 
average thickness in a drum section is inner layer PES201 micrometer, middle class EVOHlSmicrometer, and outer 
layer PES69micrometer and whose nvimber is three was obtained. The result of having analyzed the obtained bottle like 



the example 1 and having evaluated it is shown in Tables 1-4. 
[0176] 
[Table 1] 
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[0177] 
[Table 2] 
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[0178] 
[Table 3] 
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[0179] 
[Table 4] 
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[0180] It consists of a thermoplastic polyester layer (a layers) and an ethylene-vinyl alcohol copolymerization body 
whorl (b layers), it is arranged and becomes so that a layers may contact both sides of b layers directly, and the crystal 
fusion peak in the differential scanning calorimeter (DSC) of an ethylene- vinylalcohol copolymer is a single peak, and 
the following formula (1) and (2) are satisfied, and thermoplastic polyester uses an ethylene terephthalate component as 
a principal component, and the melting point TMa (degree C) is the following formula (14).; 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 
240 <=TMa<=250 (14) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 



http://www4,ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/29/2004 



Page 25 of 26 



With the co-injection extension blow molding container of the examples 2-4 to satisfy, the Hayes value is three or less, 
while excelling in DERAMI-proof nature, the DERAMI incidence rate of a bottle is 5% or less, it excels in transparency 
and the amount of oxygen transparency is 0.15 or less ml/container-day-atm further, and it turns out that it excels also in 
gas barrier nature. 

[0181] Moreover, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers), it is arranged and becomes so that a layers may contact both sides of b layers 
directly, and the crystal fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol 
copolymer is a single peak, and the following formula (1) and (2) are satisfied.; 
25<=ETb<=48(l) 
92 <=SDb<=99 (2) 

However, ETb; the ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

thermoplastic polyester — an ethylene terephthalate component ~ a principal component — carrying out ~ a naphthalene 
dicarboxylic acid component — all dicarboxylic acid components ~ receiving — 0.1-15-mol % — it turns out that the 
Hayes value is three or less and it excels in transparency, and the amount of oxygen transparency is 0.15 or less 
ml/container-day-atm, and is further excellent also in gas barrier nature while the co-injection extension blow molding 
container of the example 4 to contain is 5% or less and the DERAMI incidence rate of a bottle is excellent in DERAMI- 
proof nature. Furthermore, the blow molding container which satisfies the above-mentioned requirements so that 
clearly, if drawing 7 is compared with drawing 8 has the good ultraviolet-rays cutoff engine performance. 
[0182] Moreover, it consists of a thermoplastic polyester layer (a layers) and an ethylene- vinyl alcohol 
copolymerization body whorl (b layers), it is arranged and becomes so that a layers may contact both sides of b layers 
directly, and the crystal fusion peak in the differential scanning calorimeter (DSC) of an ethylene-vinylalcohol 
copolymer is a single peak, and the following formula (1) and (2) are satisfied.; 
25 <=ETb<=48 (1) 
92 <=SDb<=99 (2) 

However, ETb; ttie ethylene content of an ethylene-vinylalcohol copolymer (mol %) 
SDb; whenever [ saponification / of an ethylene-vinylalcohol copolymer ] (%) 

The Hayes value is three or less, while excelling in DERAMI-proof nature, the DERAMI incidence rate of a bottle is 
6% or less, it excels in transparency and the amount of oxygen transparency is 0. 1 5 or less ml/container-day-atm further, 
and in the example 1 which comes to carry out a polymerization by thermoplastic polyester making a germaniimi 
compoimd a catalyst, and 5-14, it tums out that it excels also in gas barrier nature. 

[0183] In the examples 1-10 of a comparison with which neither of the above-mentioned requirements is filled, 
effectiveness of the invention in this application cannot be done so to these. That is, in the case (examples 1, 3, 4, 5, and 
6 of a comparison) where SDb exceeds 99% whenever [ saponification / of EVOH ], it will not be concerned with the 
height of the ethylene content, but a DERAMI incidence rate will exceed 10%. On the other hand, when SDb is less 
than 92% (example 8 of a comparison), while gas barrier property falls greatly, melting stability will get worse and a gel 
object will be generated in a moldings, moreover — when ETb is too low (example 7 of a comparison), while gas barrier 
property falls greatly when the ethylene content ETb is too high (example 2 of a comparison), and a DERAMI incidence 
rate increases greatly — melting stability — getting worse — therefore — or — gas barrier property also falls. 
[0184] Moreover, whenever [ average ethylene content and average saponification ], as shown in the example 9 of a 
comparison, though the above-mentioned requirements are satisfied, when two sorts of EVOH(s) from which those 
values are greatly different are blended, two crystal fusion peaks in DSC appear. The purpose of the invention in this 
application of reducing a DERAMI incidence rate in this case will not be able to be attained, but transparency will also 
get worse to coincidence. On the other hand, when the difference of whenever [ ethylene content and saponification ] 
blends EVOH below constant value like examples 10-14, the crystal fusion peak in DSC tums into a single peak, and 
can do the effectiveness of this application so. In having two or more crystal fusion peaks, while two sorts of EVOH(s) 
are carrying out phase separation mutually and transparency gets worse as a result, what has had a bad influence also on 
DERAMI generating is presumed. 

[0185] In addition, when the difference of whenever [ saponification ] blends two kinds of EVOH(s) which are 1 - 8% 
so that it may understand, if examples 10, 11, and 12 are compared with examples 1, 5, and 6, respectively, also 
unexpectedly a DERAMI incidence rate hardly increases, but an improvement of gas barrier property is attained, and it 
is especially useful. 

[0186] Furthermore, as shown in the example 10 of a comparison, when the polymerization catalyst of thermoplastic 
polyester resin is Sb, it does not have a copolymerization component and the melting point does not satisfy the above- 
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mentioned requirements, it becomes what has an inadequate DERAMI incidence rate and an inadequate transparency 

improvement effect. 

[0187] 

[Effect of the Invention] Since impact-proof detachability is improved sharply and the co-injection extension blow 
multilayer container which consists of the thermoplastic polyester and EVOH of this invention is moreover excellent in 
gas barrier nature, such as oxygen or carbon dioxide gas, dampproofing, a smell retaining property, flavor barrier nature, 
and an appearance, it is useful as containers, such as a drink, food, and cosmetics. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused 1^ the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(54) BBIflO«i»s] #^|#ffl3aE#:/D-^#'JXX5';l4S« 

(57) mm 

XXT^^U^Jj^tXE VOH*^e./d:-5)^«ttiM#:/D-#® 
mm^Wtl ^oJMttxPUxX5^;i'S (a«) *5J:IK 

0. aSdtbScoi^B(Ciirgt^M-r-2)J:5tclBS^nT 

(DSC) TOiSJ,ia«tf-i7 75i*-fcr-i7T* 
0, *»oTtB^ (1) (2) ^^Sb. l^nJM'tt 

^•JxX5^;Wi, x?^I/>5^lx:7^l/- h^^j-<£±^^ 
tL, *^0^®i!fe^TMa CC) t^TU^ (14) 

25^ETb^48 (1) 
9 2gSDb^9 9 (2) 
2 4 0^TMa^2 5 0 (1 4) 

ETb : X^U>-f-;P7JH]-;u^a^#;<^xg^U' 

SDb : X5^U>-fx;|/7;Un-Jl/^fi^#:(D^>'fb 



s (%) 



( 2 ) 



1 

fl*BJMtt#'JxX7^;Hi (an) 

M*th (DSC) T-<^«£agi^tf-i7;5t^-tf-^T$. 
0, A^OTIBiC (1) *5j:t;c (2) Sri§SL. ilftnlffitt 

tt. ?5^-:3-?-CDS4*TMa CC) d^TieSC (14) 

25^ETb^48 (1) 
92^SDb^99 (2) 
2 4 0^TMa^2 5 0 (1 4) 

fib, 

ETb ; x5^^>-ex;i/7;Hi— 
>-^** (^;p%) 
SDb : X5^^>- f-;i/T;HJ— 
S (%) 

[Sr*^2] ^Brffl147j^ux;?.5";i'g (aS) *5J:t/c 

x5^^>-lf-J^T;^=I-;^^t«^^^cs (b«) 20 

t£io. x5^^>-ex;^7;^3-;^*M^#cD*^^a 
^«ff (DSC) T*oi^sia«?tr-i7;5t^-e-i7T* 
0, *^-:3Tse^ (1) isit^ (2) ssssL, m^m.'^ 

^SiJ-»C^bTO. 1 ~ 1 5 ^:;U%##-rS^^j*ffiM'l*r^ 

25^ETbS48 (1) 

9 2^SDb^99 (2) 30 

fib. 

ETb ; X5^U->-t*x;i/T;i'3— ;i.^^a-g-^*:CDX^W 

(^:;l/%) 

SDb ; x.^\^y-\d-)VT )Vu-)V^m^W-(D^yit 

m (.%) 

j^^i'y-\d-}V7 )V3-)\,^m-^wm (b») ii^i^ti 
ts.<o^ 3i^uy-\i-)V7)vn-}v^m'^i^<Dm^^^ 

iftMft (DSC) T"Oi®fflaj»tr-:i7 75^^-tf-/7T«. 40 

0. T&^oTES; (1) ijcttx (2) S'T^sb. m^m'it 

2 5^ETb^4 8 (1) 
9 2gSDb^99 (2) 
fib. 

ETb ; X5^U>-tfxj|/7;i/:3-;i/^ta-&*^OX5^U 

(^;i'%) 

SDb ; :^'^\yy-\i-)VT )\^:2-)V^m^W(Dtryit 

m (%) 50 



11-348197 



2 



[W*:^ 4 ] pj^tij}? U XX^rJl/CDBWttS I V a 
(d 1/g) /i^TIBS (4) ^ilSb. Hi^-DX-^Uy- 
h*x;U7;i/a-;i/^a-&#co^;i/h-r>x>>i7;^M I b 
{g/l O^J- (19 Ot:. 2 16 0 g^tS) ) j^iTlBS?; 
(5) ^ji£-r-&«*^l~3©l5-m*nctBiJ(3!)*M 

0. eO^IVa^O. 90 (4) 

0. l^MIb^lO (5) 

im^ms] X5^U>-lf-;i/7-iI/n-;U^a^#:*« 

b*x;l/->7>fb-&*^^0. 0 0 0 2~0. 2=E)V%^m 

^bTfjisif^^ 1 ~4 ©i/i-rn*^iciB«©*wmji# 

[tt*3l6] ^^Uy-\d-)V7)Vzi-)VPim^Wi!fi 

■^'^^it'^^^it^0%7cm^WX2 0~2000ppm 

^^-t^tt^m 1 ~ 5 CO vi-rn;5Mc IB® cD^^stmjs#:/ 
[m^mi] ^sgiHSPo^pi^ttTt^uxxT^juacDis 

^Da (g/cm') ;<)tTfBi5: (12) *?tSb, ^gg 

b (g/cm') jJiTtBSC (13) *«IJ£-r-5if 1 
~ 6 tctB«W*StaiM#:^P-sKJg$fg. 

1. 3 5^Da^ 1.3 7 (12) 
1. 1 l^Db^ 1.2 0 (13) 

[0 0 0 1] 

:^/;^^i:<i:0;ifXA'UT-'|f. mmH. 

(0 0 0 21 

[Se3l5®tSffi] jffi#>^n-f£j|^feJcJ;-5.^pIMtt>1^'Jx 
(e^T. PESilSfBt-'SCltdi^-S) 

OttSICffin, b:*^fe^!!cJgp°a(Cb/t^{C?S@^/-7-^ 

b;5^b. :^xA*uT-tt{cg5bT^l!^:^■rbt)^-^^■T/J:^>' 
life. 

P-;U*a-&^ (JIJ^T. EVOH<i:BSSBr-5C:<i:>*i^ 



3 

'J AfiHoyX ^yy y<D%^h'J^^ti.< , ^ e. IC E VOH 

[0 0 0 4] L-d'^bfi^^e,^ m^izfXm. -kShfJiat:^ 

Ta&rDfc. ^E-JIT. Ad®*#-r-5, PES/Ad/E 
VOH/Ad/PES (#58835 6-5 0 1 0 4 0^) 
*^^itiPES/Ad/EVOH/Ad/PE 
S/Ad/EVOH/Ad/PES miaBg5 0-13 
5 16 9#. #MBS6 1-152411^, I^MBSe 1 
- 1 5 2 4 1 2-§-. #11686 1 -2 5 9 9 44-^) fii* 

m-^m^m-^\ztt^':^^Viu\z$)^. 

to 0 0 5] Sfe, EVOHtCffior)a^®«Jflt*:/lx> 

tlTli-S, «»J;iltS!|#M¥ 1-1 7 6 5 5 4^iifB{Ctt3l? 
•JT5 H-X7,5^;i.J^finIffitt^lig*. #r^¥ 1-18 

2 0 2 3^'J):m^z\t^m^^^^u x.xy'jij^mi^m^m 

1 7 5 0 3 2#ii$B{C«r^Blffl145}?iJ 

J; o T «}§®^«i4 CDS « Pn^^ 5fe C ^ . 
[0 0 0 6] EVOH(C5^^-r>Atg. nA-JPhlfi. V 

T'fcBx5 5tt$ig-r:;^te*^, #^¥3 - 1 7 5 0 3 3 

^m«^^J'T'tt7:c<. if)^t^i>^^m.^m-^-r^Z.tT'E 
V O H Ojgil^^ttt *3tlT b * 3 . 

[0 0 0 7] $ {C, #gfijp 1 - 2 0 4 7 3 6 ^'i^mz 
it. ^^^tU^EVOHtz. {p-m^^tVX^K):ii^ 

;u h -Y ^-x «v X ^ E V O H SE-g-r S C t 

T. AdS;^cLT"feWx5514^ii-r:^j*d^ie«$nT 

<tptc, x^^>^*fidt3 o^;p%j^l±'foS;ic^2a 
WEVOHS-iB-&L;t©T«ai^tt*<®'fbU, ^3g©n 

«ISr^U<JI/j:oTUS-5. ^fcSB^f-S :i t (C J;^r] 

tJi. *PJt*!(«»J9(C*$nTti-53lO-C$>'5. 



3 ) #ga¥l 1 -3 4 8 1 9 7 

4 

[0 0 0 8] 

[*%HJ*^<^ftLJ;p<i:-r-5^S] sJ? 
U JiX7-)Vmmt E V O Hl»|g t Sr^l^ffifiKJ^ LTt#fe 

[0 0 0 9] 

^o\zmm^nTU^m^<Dgrmn^)yy cru^*- 
•:fu-^m\.xnmznm.t^\zm\.. mm\z^^Ev 

[0 0 10] S^pIffittTj^UXXT^^L-S (a 

M) is^TSj:'f-vy-'^-)VT)vu-)v^m^w-m (b 
^) t^i^uri. amti^hm<7>mmzm.^iikm.-t^^o\z 

(D^m^^mmm (dso TOi^siK^if-i^*^*- 

tf-i'Tabt?^ *^oTI2S; (i) (2) ^j^lS 

b. l^nIiH47K'JXX5^;i/;it, X5^^>5^|/:7:$'l/-h 
)«iJ-?&±J^i}-tb, *0-?-<Dia,^TMa (*C) *tTES; 

(14) ^i§s-r«>*wm®#:/D-fi!cj^#g§>6iffinfc 



25^ETb^48 (1) 

92^SDb^99 (2) 

2 4 0^TMa^2 5 0 (1 4) 
30 {iU, 



ETb : xf^w->-t-;i/7;i/rj-;u^fi^flcc9x?u 

SDb ; x5^u>-tfx;i/T;un-;i/^a-&«:(D->->'ft 
ft (%) 

tool 1] S^nrffitt7}?UxX7-;i.g (aJS) *5 

e>i^t 0 . a mA^hm(Dmm\zmmmM-t^j:v iz^m-^ 
^^^«th (DSC) T©i^sa6^e-i7*«j^-fcr-i/ 

40 T*t3. A^OTIBiC (1) *5<J;U^ (2) ^j^SL. fipj 
gltt#UXX7^;U75^, X5^U'>7^lx7^ U— h^5J-$r=E 

>m^^\zMLTo. i~i 5^;u%^*r-5^^#tffi® 

25^ETb^48 (1) 
92^SDb^99 (2) 

ETb ; X^^U^- fx;i/7;i/:3-;i'^a'&#:©X5'U 
50 >-^mm 



( 4 ) 



1 -3 4 8 1 9 7 



5 

m (%) 

[0 0 12] ^fc, S*^^tt/}?'JX7.x;US (a») *3 

(DSC) T<Dm^mmi^-i7tm-\^-i^ 

T»0. tS^TIB^ (1) *3J:t; (2) €-j?IJEL, 



(1) 

(2) 

0.0 1 5^PC/ (PA+P 



2 5^ETb^4 8 
9 2^SDb^9 9 

PA ; CI s«^CDi^^x:^;|/:^:-t*HE:-r-5tf-;>® 

PB ; tr-i^AJ;0 1 . 1~1. 8 e VS5X^>;i^^-fiiJ 

PC : tr-i^AiO 3. 6~4. 3 e ViSx:*.;i/^-ffl 

[0 0 14] dOi#. j^BJMtt#UXX5=-JU©S*ite 
«I Va (d 1/g) diTSBSC (4) *SISL. *^^x 

XMIb {g/lOiJ-dGO'C. 2160 g^?ffi) } 
T&iTISit: (5) i£j^S-r^d<»:*WjgTS.-5. 
0. 6 0^ I Va^O. 9 0 (4) 
0. 1 I b^ 10 (5) 
[0 0 15] ^fz. x^ix>-ex;U7>a-;u^a-a- 

(bl. b2) <DB3-&i^*^e.;S:0. ■?-©iB'&a«Jt (b 
l/b2) TftU 0/9 0~9 0/ 1 OTSO. *^oTI2 
iC (6) ~ (1 1) ^SIS-r-5Clife}f)g-C*-5, 
2 5^ETb 1^4 8 (6) 
99^SDbl (7) 
25^ETb2^48 (8) 
92SSDb2g99 (9) 
I ETb 2 -ETb 1 I ^8 (10) 
1^ (SDb 2-SDb 1) ^8 (11) 

ETbl ; X^^>- t*-;U7;U=i-;U^tt-&^*: (b 

1) ox^U'>^*s (^;i'%) 

SDbl : x^^>-tfx;UT;Un-;i'*a-&^ (b 

1) (D^yitm {%) 

ETb2 ; x5^u>- t*x;U7;i/n-;u^a'&#: (b 

2) C0X5^U>-^*f| (^:;i/%) 

SDb 2 .J:.^]^y-\i-)V7)Vzi-)VP<m-^¥f- (b 
2) ©yxbS (%) 

[0 0 16] 3e.{c. xf^i/>- fx;u7;i/rj-ju*fem 
-&^*itfx;u->^>fl:-&#i<£0. 0 0 0 2~0. 2^:;i/ 



ETb ; x5"i/>-t:-jU7;pzi-;p^a^^<;Dx5^u 
(^;P%) 

SDb : x5'U>-fx;U7JUn-;u^a^#:©'5^>^b 

S (%) 

[0 0 13] $e.fc, ^BlM145}^'JX7.x;i'S (aB) 
*5j;tKx5'l/>-fx;i/7;i'3-;i/^a^^*® (bS) 
a^*«b«OMila»'i[ig«Mt-*J:^tciStt 

10 fc<i:#CDb^«E(DX^7tm^»7tjSiM (XPS) 

B + PC) ^0. 3 (3) 

7E«^^T2 0-2 0 0 0 p pm^#-rSJlt=b»aT 

S -So 

[0 0 17] ^§§pgK©|SftBjM14#'Jxx7^;i/»©S5S 
Da (g/cm') z&tTKiC (12) #ggJP 
20 eBOX5^U'>-h*x;PT;Pn-JP*ft^<!(i:B©^«Db 
(g/cm') jitTSBSC (13) *«SJS-r«. C 1 

1. 3 S^Da^l. 3 7 (12) 
1. 1 l^Db^l. 2 0 (13) 

[0 0 18] ^fc. ^mm^(D^^ Xi)^b%^xr-^s>^ 

[0 0 19] 

30 (aS) *5ctUJX5^1x->-k--JU7Jl/a-J|/^fi-&#:H 

(bs) !6^e.«j5K$n'i.. 

[0 0 2 0] *^B^<D^pIMtt>}^'JX7.^Jl'^ (a^) 
fC^ffl$n^7}^'JX7.5^;U^Mi:L.T«. ^S^v**;!/ 

^^■i:-r^5j^UxXT-;i'^)!i*i$f* LU. *%aj©aS(c 

^ffl;^n-5i)?'jxx5=-;p^lgT«. — ^ic. 
S?*tetx5^^>y>ji3-;umtti:®^tftiJ'& (^:;u 
40 %) Tjt, 5if •jxx-x;i/*tM^-r^^^ifi*fi:0^tf^;i/ 

^tC^flxT, 7 0^:;i'%ei>±T$.^OdW*b<. 9 0 

tt^T^u^^ji/K^fiitxf^^^^U 3-;p#fi©^fh 

fiJ-&*< 7 0 '^)V%^m-(^h^ t^'&^t- u xx5^;U/it|^ 

50 [0 0 2 1] ^bX, 2|s:%^©a^tCfigffl$tlSjJ^Ux 



( 5 

7 

■r-&;i<i:*«T#*. •5-OSiJ'& tLTH. 3jt»J 

XXx;P (A) S:«fig-r-5^«ig*ec55^tl-^r;U^{C^* 
LT. 3 0^:jL'%Jil>TTfe-g)O*W*t<, 20=t)V% 

[0 0 2 2] ^o«^©. msm(D2-smit'^<^mu<D 

mtVT\t, VD>jiE, n/N^S?. Tvtf>SE. Tif^ 
e.cDXXerJI/JgfiKttgl^^ls ; 1 0 - h K P4^->:j-i/ :S'5=' 

-2-}i.^)i^-fa\^:t>m. ii]^a^->mmtj.iimm 
[0 0 2 3] mm^<D2'smt'^m^^(Dmtv 

v?*;i/d?>gE*;ttt-?-ne.©X7.7-JUJgfi£tt^^#: ; b 
>SE*fc:«^n^©xx-T-;i/je^ttig** : i^^D'S^^ 

mm-^n^2mnmm.^^^m»'^:it-f)ii:^:b, mm. 

tt. *a-&4^'JX7.T-JKDSa3t/4^#BT*f3. 

[0 0 2 4] iiJi^T, ±.^\z^n^yi'U'^^^>'j 
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8 

n5^;a:<<i:fciao2ffi©¥fi:^ti^. ^1t. ±M\z 
>'i7P^+-t)->>'*;U3}^>ljmfi[. 1, 3-->i'P'\4^ 

t)->v^A;i.Jl?>K*&tJj;t^l, 4-->i^D's^-y->>^ 

±ffi)J&^5?;<^2'Sfigit;'&!^*{i(D5-feT-fc> 

A#©$Btt, ^a'&j}?'Jx;^T-;i/:fcj:uc.^n*^f,#e 

75^?., 1. 4-->^P'\:^^-y->i;;^^^y-ji/^ttSfc« 
1. 4-v/i7D^:^^if>>?;i7;i/Jl^>g?*fi:*«J;0ff*b 

[0 0 2 5] Sit. ^mm(D2'smit'tmm&tLx 
)i^i-huoM>. 2, &--ry-s'v>'jt))v^>m., 

1. A— i-y^ii^y vij)Vif>.>Wt. 2. z-rh^^U'^ 

i^io)vifsymfs.E<D7-vy^)vm&.9v<ni^mm'jf3)v-!!i^ 

>^*3<to:^e.tie.<^xx5^;i'jg^'l4g|^#: ; t S*D^ 
h K P + -> h ;u-f ;niE. b K P + 7 h 
X®?. 3- (b Hp^v'7xx;1') :/pfcf:t>ffi!. bh* 
P+->:7xx;ug^^, 3 -b Fp:^^->- 3 -7ixj|/y 
u}d:^ym.tiE(D^mm\:: Yu^iyfDVifsym.ii^-a't 

b K p^y >JS<b^«&J5; fco^»i«5>?:t-;P;^f*^ 

[0 0 2 6] 2'g^ft^#/¥ffi*^'5^«;Ki^;^;i/^>^m 
^x$>^m'^\^. -i 'J y ^ )iwtm^. y^)^^^, 
y^\^y>^ti)V7f.ymM^&.^^zf4, 4' -\£yx.=.)v 

'jti)v-^^ym.w&.<D'}^t£< thim-x:h^m^\t.. 

[0 0 2 7] #{c-i'y7^';i/Ktt> t#?>nfc*a^;jfu 

[0 0 2 8] sfc, •ry^'V-yytDVifsym-i. Hyx 

bfc/}? U XX-T-jU«^^1.^?£®JRr'5 C 
«^{c#»c:*fflT'afe-5, ^j*{±ijl#:/p-;5Ej^#g§(c*3 

fi^Mtt5}?'jxxx;u*i. ■)-y^uy'jf))i'-!f^ym 

^i?ti)VTf^ymiSL'A\znLxo. i~i5t;i/ 

%(D®fflrtT^WT-5Ci7JWSL< . 1. 0~10^: 



( 6 

9 

v-n;^ hd«ffi<, iff^bii. 

[0 0 2 9] ^tz. ^^m2'^m.it'^^^&.tvx. 

2, 2-fX [4- (2 -t Hd^v-X h^-» 7iX 
:^P>''?>. 2- {4- [2- (2 -h KD + ->Xh 
xh4^->] 7xx;H - 2- [4- (2-kKD 

4^->Xh^r-» 7xX;U] yP/O, 2. 2-tfX {4 

- [2- (2-t h'D^->Xh + -» Xh:^-i^] :7xX 10 

;H k'T. [4- (2-t HD:^^->xh:^^e» 

7xx;U] 7.)V-^y. {4- [2-t KD:^^->xh4^ 
-» Xh^v-] 7xX;i/) - [4- (2-bHD:^^->X 

h + -» yx.-M x;i/3j%>. 1, 1-t'x [4- (2 
- 1 h*P^->x h^v-) 7xx;i/] ->i'p^4^-y->. 1 

- {4- [2- (2-k HP^->Xh4^-» Xh4^-» 

xh^^v-] :7xx;i/} -1- [4- (2-th*P4^->x 
h=^'» 7xx;u] ->^P's:^^-y->. 1, i-t'x [4 

- [2- (2-t HP4^->Xh:^-» Xh^->] 7xX 
;H ->i^P's+-tJ->. 2. 2-k*X [4- (2-tHP 20 

^^i>Xh=^^i» -2, 3, 5, 6 -5=-h7:^P^7xX 

ya/^y^ i. 4 -ex (2 - 1 Hp4^->x 
S') ^y^y. 1- (2 -t Kp=^^->x -4- 

[2- (2-t:HP=^-->Xh^>') Xh=ir->] 'O-tf 
>. 1, 4-t*;^ [2- (2 -b KP^->Xh^-» X 

h^-yi ^yifyfj:a-fy^i,mm-^n^'y:t-)i^m&^m 

2 -ex [4- (2-t HP=^r->Xh:^^j» 7xx;i.] 
fa/^ym^. fx [4- (2-kHP^^->xh4^-» 
yx.-M 4-t*x (2-t 30 

HP^->xh:^^£>) ^y-eyi!i^istt^i?:t-)mi<Lim 

[0 0 3 0] -^-LT, :^^m(Dam\zmm^n^-^^jx. 

[0 0 3 1] iril^T. *^?qOa»»c:^seffl$n-57p'J 

x.x^)i'mm<^mm'p\zjL^ u > ^ u p - ji^fig^o 2 « 4o 

s 5}? ij XX •7^;i'tSfl&4' ic vx?^ 1/ > if ij p 
s-&^nT<**^ 5i?uxx5^;i'«B&>4'(c-:^xf^u>>/ 

U p <-^^n^i:, ^uxx x;i/^flic>:y 

H Sr ^ i; . i^7i? u XX e. # n-s jj^ h ;i/;ic t* 
XX T-;u^fli't> ic*5it -5 >^x5^ u > U p -Ji'^^iwf ij 
xx-7^;u«J)ig4' tcti^t -5 vx5^ u > yj p -;i/mfi:cof ij so 
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xx7^;HMiiiw^«lig*{4(^^tl-*;uS{c»cf 

[0 0 3 2] ^^BjOa^JCfiefflSnSJt^UXXT^jPW 
Igttii^glcj^jCT, xl/7^;HE*til:*3J;o;x5^u>;/ 

u p-;u*ej!it^cD^'gftg^b-&#i*^a^#^a-&-r^ :i t 
;o^T-#^. i>f^L\,^0''smit^<^mmtti)v^-f-y)\^ 
m> t KD^^->;i'S^>S:t±^-ne.oxxx;ujK^tts<& 
3<iR±w-r*#«fii'fk-&'^o'>;S:< it) ia*>e.si^ 

*^Hj©/j^uxx7^;u«J!gjc:tett-5Jituxxx;i' 

[0 0 3 3] 0-smit-^mm^tLxii. ^ju^^^^v-;!/ 
a, k Kp^->;i/Si5j;z>*^tie>0xx5";i/j^^14a*^ 

tt, ;^?;^:J^^->;^»®*.*3^@t^±wt■•5#'&tg^t;^<^ 

[0 0 3 4] ^^-Sffi^b^i^^^aoifFSbVi^tbTtt. 

h'J^->>®f, h U ;^ 'J >;/ h^, 1, 2, 3 -^>-t:> 
h 'J;^J>l|/3j^>K, tfP^U-;/h^. 1. 4, 5, 8 
7iS' U>-7^ h 'y^Jl':r-ymiii<D^mm^^J ilJi'^y 
m-.l, 3, 5-->i7D'\^-y->h«J;^j;i/!j?>g5;^fo 
mKm^Vti)l':fsym: 1, 3. S-hUtKP^^v"^ 
>lf>;^c<i:05f#;K3j?'J7;up-;u : h'j/^p-;py 
D/'?>, '^>^'xijxu h-;i/. ^''j-fe'J>. 1. 3. 
5-'yi7 a^:¥-*)-y h 'J:t-;U;ici:©ltffiJJge*fc«li§S!l 
a:o53l?ijy;pp-;i/ ; 4 - 1 h* d^^w V ^rS';!^®!, 3 
-b Hd^tW V^iS'Jl'K. 2, 3 -i^b t<D=»^->^,E 
2. 4-i?bHP=^^->g?Jl.§®!, 2. 5->»bh* 
P + i>^-i.#ffif> 2. 6-i?bKD:^^->^A!S®, :3'p 
htlT-i'm. ik-kf-m. 2, 4 -v^b h'D:^^->:7xx;U 

w^muii<D^mm\:i ]^a=^y:fyjv:^^ym ; m^m. u > 
=fwtua<Dmmm\i kp+->*;i/31^>®5 : ^-ne-cuxx 

ii^:it^ix^^. *^Bj©ajllcfieffl$n^#Uxx 

5^;n^fl&«, ^-^mit-^^m^tLx, ±ti^'^mt'^ 

[0 0 3 5] ±gB^-5Tfc, *»BJCDaS(C-(sgffl$tl^ 
7j< 'J XX^;U«tJJ&ti. ^tftgfb^^i^fit UT h U ^ U 

;uyn/'?>i3j;?jt^>^x'jxu h-JlA^i^mm-^ri^ 

S''^mt^^mtL<D 1 as fe« 2 m!n±^m lx\^^^(d 

•^^^ Jt^'JXXv^^KD^Iiaw^atiiS^C/^jSPX h®,-;^ 



II 



[0 0 3 6] -^HZ. *^BJ«)aJilCffiffl$n-&7j^Ux 
[0 0 3 7] Jt^ 

[0 0 3 8] :$^^B^<Damizmm^n^-^sOx.x^jim 
miy. 3j?'Jxx5^;u^fl&o*ttsiJ-^^*^gSSfc«^j- 20 

(0 0 3 9] ¥mil<b^#l^fi:CD«ffS LUi^Jt LTtt. 

;i'^m#S!. 2. 4->?^5^;i-^,i,#gt, 2. s-v'^ 30 
;<5^;i'^ASlE. 3, 5-5;>c5^;i/^.&sgf, 2. 4. 

6- h'J;><5";i'^B»lE. 2. 4. 6 - h 'J ;< 

3, 4. 5- h'J^ h^->^-i.«^. 1-^7 
Kx», 2-:^7^xgf. 2-tf7xx;i/*ji,xl^>l5, 

=^^ti)vt^>m.: r\-^i7^>m^ n-j-rym. su 
'}y-)m. yi^^ymt£if.<Dmmm=^jti)Vif^ 

y^;mt'io:>=^J-f})V-^sy^a)x.7s^)VmiS.^mm'W; 40 
'^yV}VT)Vn—)V. 2, S-'J::<=?^)V^y'J)lT)l-3 

2-7x^^5";i'7;ur]-;k 7xy-;i/. i 
}V : "^y^^^yjiTJin-ji, 7.^7^) )V7)i-3-)\,. 

/If •JX5"P>yiJ u—Jl^ y 7 )V^}VJi-'r)V. Jtf 'jy 

p^5^u>i/'j3i-;i/^:/7;t'^;i'X— fi^-^}V7 
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*e<OiacD^$-WbTtiTfc, Sfctt2fflKA±**L 
T. 2, 4. 6- KU;< h + x^mSK, 2 

^aan-g.^ttgfb^tio 1 as fe« 2 aw±7!)^ 6 

[0 0 4 0] f^Bl^143l?iJx 

x5"l/>7^i/7:5'l/-hBK»<&±J5£:^ib, 
*^-r)^OIit,s^TMa CC) xitTtBS (14) 2:^Sf-5 

24 0^TMa^2 5 0 (1 4) 

m^TUati^2 Z OX:^m?.^m'^\Z\t. if.^)x.7.J-)V 

^S**<±#L^T<;5:S, B6^TMa«J;i3iffjit« 
2 4 8t:jJ^TT'ab-5. St;i^TMa*«2 4 0*C*SS 

attJ;Di(figtC«2 4 2"CJ&(±T*0, fijg{C«2 4 4 

[0 0 4 1] *^A^^St*^wr^5i?Uxx5^;Wflg^|§ 
^\Z\t. x?"l/>-T-^:7^^- Kfi£^*±fi£^i:-r-54f 

>jxx7";i.^iii{cii^fj:«©^^a^fig^i-sr^^s^$ii-n 
«<tv». *#Wfc«7HUxx7^;u*«/ig-r-5^«ifiK#ffi 

<D'^s^=^)vmzMi'X. \ — Q'E)v%(D^m-^^^^^ 

^T^»^CLt^t^^f^ LH, J;Oi!f®iC«l. 5~5^:;i/ 



■i'jy^jm. uyi?ijjiJiiywtA^ttfmtjih(Dt 
[0 0 4 2] ^fz. *^B^oaat::ffifflsn'53j?'jxx 

.tOSfSLti. :^Uxx-T-;i.mo:tf7Xte^faSTG 
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[0 0 4 3] *^H«<^a^(C<gffl$tl^#UX7.T-JU« 
[0 0 4 4] *%BJ©a^fCfiEffl$n-57p'JXX5";U«* 

a^. ^5J;t/i^^^slcJ^:;uT±I^^J^u;t2ttg-^l^'&^fig 

[0 0 4 5] ;iO|S5, : 
#>S?fi£5}-) c9^:;Ht*n. 1 : 1~2. 5 : 

[0 0 4 6] :^%m<Dam\z^m-&n^-!fs^}x.7.'r)im 
fz. •ii-mzf^s\^x, ^S6a^-&»cctt9»^nfc^'jxx 

CO 0 4 7] *%|^Oa^tC<seffl3n*3}?'JXXT-;U«J 20 

fli<£-^ifr^^oxx?;Ht;Sjj:Sfc«xx7^jU32MS 

jitsti, mnrnxm 5 k g / c m' e^T«i!jpffiT*fc«# 

ffiTt'. 1 8 0-3 0 CCOSST. ^fie-r-2.7K*fc:tt 

[0 0 4 8] xx5^;MbRC^<7)«^tcti«Mi«TJ;Vi 
xxT-;i/3SifeSji&&fT?Jf5SSic«. xx5^;i/32^M 

[0 0 4 9] igglJT. £>M{CJi£:i;Ta*ig'&M«E, 
±«ij;ic £CD^J)P»J?&^SP Ufc?^. 5 mmH g t;^TC0ilg^ffi 
Tic, 2 0 0~3 0 0*C«fa^T. BfMCDffi^WJJt'JX 
X ■t";!/*^*^ ^ n-5 *TJ§SSSa|-& *fT o T JJ^ U XX ?-Jl/ 

[0 0 5 0] r§itSi^^lCj;0#8n-2)J}^'JX7.7";i'® 

0. 4 0~0. 9 0 d \ / BfD^'&^Xh^^ttim'^ 40 
b<. $^{C0. 45~0. 8 0 d 1 /gW^Hf^T^ 

?§a6a*s^(Cctt3»e.n^#'jxx7^ 

;U®SIS*S«*<0. 4 Od l/g*«T&«t, tH'JX 

m\tr^mz^nfii^^L.. ^m'\!!L<D{&T\zmi)^^. - 
^PiifiSSA^'o. ^od\/s^m^.^tm\zmw(^ 

mf)^m-r^^rzit>, S*£:§g7!>^e.JJ^'JxX5^;i/S:ffiOiiS-r 50 
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[0 0 5 1] ±mmmmm'^Kmizi6^^Tmm^mm^ 
mm-r^^-^it, 3S'jxx7^;i/o®3g<ca#ffliie.nT 

;i/-7X>^A?-h7Xh^->K. yjUVX-^AT^h^n- 
5^^'>, 7=-h7Xh4^->?^^>, 5^h7-n-yD3}?^ 

;5 7j« u xx-T-;i/® em** A» t -5 d 1 e. «y;i/-7x 

<yAit-^mm^i'<, m<«3x hroffi*^e>«7>^^: 

ityjV7-'yAy)m\Z»^l.<. T>5^^>-fk-&tl<tL 

>':^;pj}^>g?fiK^c7)mfttc»o%^T0. 0 
0 2~0. 8Sa%©teffll^©fiT*^CDdWSLH. 
[0 0 5 2] ifc. figfl^'l4®ffi.'S*^e.tt7>5^*>'fb^ 

i^^o -T/'jtp-^, -mzyy'^^^'if^m^m^^xm-^v 
fcTi? u xxT-;p«^a<t:jSS«y;u-x'xr:7 

tiT«-&L.fc:4?UxXx;i/J;0fe3iti/iJ6. *iftt}*!fe}gP# 

<. i^^ti.xm#^(^mmrLxmmmmitLtz 
(Drz!^0^mma,t:m^ :iii<Dx^^mm^f¥o^mt^ 

fj:Ui/}?iJX5^^>-7^l/7^^- h*fflViS«^{3tt. 

- h ^ffl 1^-5 i: ^ iztt^xm^^m&^mi^rzii). niz 

[0 0 5 3] Sfc. affeB&lh^Ji&^ffl-r*J^'&«, «^ 
Tfc*Actt2fflUi±^#fflbTt)ckV^. ±fB'J Wk^tl 

^j'waatcs-cJiiTo. 0 0 i~o. 5i[a%o$6HF*g 

X'$>^(DAWt.L\,\ ^tz. ^UJiy~^)l(Dm^miZ^ 

^n^^t(vmf^tzist>\z. i^t] jv7f->mi^^6f (ommizm 

■:?ViTO. 001~0. 5mm%. cti3j*^L<H0. 
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0 5-0. 3mm%(D=iJvuhit'^<^. mA.imm::tn 

[0 0 54] 7pux7.5^;i/®S!jgBt{c«i;xg^ 
T. ±B2xxT-;Kt;Si6, x7>5";U353SSfS;i3j;i;c/i 

*fLTO. 0 0 1~0. 5Stt%©?-h7X5^;i/7>qB 

JPJo^aETJcff ■p i. 5t?'Jxxx;i.Mfli4'lc*5tt-5vx 
[0 0 5 5] )*:ViT. ±»EjtHlS$g-&S^S{cJ;l9f#5n 

[0 0 5 6] d'pUT^te.tlfc/lfUXXT^-Jt-tt, 120 

•c-i 8 o"coia«ieHTJnf^^jSL, if^sa^t^s-a-T 

1 0 J/gJi;±T*^;i<>:*t»^L<, 2 0J/g£A± 30 
^5j^Ux;^7^;i,^ligOif±ail!<»S^«tti 0 J/g^StT- 
[0 0 5 7] $e.JC, je^Stc^SCT, Hffl«-&{CJ;r)a: 

^ft^giiiT*^ U X7,5^;^W<^: LTffl(,i^ C t 

«.:t«J=fV-^7-fe h7;U-rt h*;!i^i£jgEL. ^fe^?)^n* 

TfT'50*W* 31^UXX5^JU^U.> h|S)± 

SUl^n HffiS-&« 1 8 0~2 7 0"CCD}igHi^T-fT5® 
*W*L<, 1 9 0~2 4 O'C0?efflF»g©S^T"ff 

T. L*^t>S!igSrS6Di:bTti.57H'JX7.7^;U (^JilW 
lC?ie,nSj}?iJXX'r-;U) OiJ.'SckO 1 S'CJli^lilSliyg 50 
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*f*b<tt2 0'CW±«ViiaS<»:-r-&iJ;l,i. * 
tz. @ffi«^om^BtPB^tiii^|<)5~4 OB^racDlgH.': 

[0 0 5 8] -ys. *fgHJ©x9=-l/>-t*x;|.7;i'Zi- 
(b«) (C«gffl$tlSEVOH«, X^l^ 
> i: t*x;i.X7. -r ^, *S^^*:^ 7;U* U Mffi^S 

[0 0 5 9] *J^BJCDE VOHOX5^1/>-g-#aETb 
«2 5~4 8^;P%T-*^, X5^U>#*4ETb*S2 

^iif8J^ttt)S-fl;-r^. ETb«SfjS{c«3 o^)i%&, 

?'U'>-&*«ET b*i4 8^:Jl^%<&®^^ii-^J-;^t;tfX 

A•U7tt*<^§6n^c^i. ETbttifii{ctt4 5=t)v% 

OTTSO, =kD»ji{c«4 o^;u%j!^TT-*^, 

[0 0 6 0] Sfc, *^BjoEVOH(Dt'x;i.X7.7^;l. 
fig^J-oyXtSSDbWg 2%eA±T-*0. fi=jHc«9 
4%«±T*t), J;»3»ig»c:«9 6%1U±T?*S, ^r> 
^b«*t 9 2 ^:;i/%7K#lT«. B5SaB#®;tfXA'U7tt*^* 
<6Tr^fcttT;S<, EVOHO|^^$tt;5t^^tL, ^ 

SDbtt9 9%£;lTTabD. 9 8%Sir-V$>i>:iti()W 
Sb<, 9 7. 5%t;TT^^C:<*:*tJ;l9<(fSLti. S 

[0 0 6 1] ^ciJCeiT. EVOH*tX5"U>-^*-«^ 

^ViH^r>^t:g©S;5:^ 2 a!S«±OE VOHcDgB^ii; 

x?^ >-§-:ta* -5 tt^ >-fbft i . 

[0 0 6 2] ^'yS.^^^W5±\.Ti.i)^i^%, Affffi^T. 
>-i-#«*^ >'-fbSOS;^C^ 2 ffl^cD E V O H 

(bi, b2) (Dm^m^mf^^^^ittm^LK, -e-o 
la-^aatk/iti 0/9 o~9 0/1 OT* 

0. A^-DTti^ (6) ~ (1 1) Sr#IJ£-r.5CD*W*L 



25^ETbl^48 (6) 

99^SDbl (7) 

25^ETb2^48 (8) 

9 2^SDb 2^9 9 (9) 

I ETb2-ETb 1 I ^8 (1 0) 

1^ (SDb 2 -SDb 1) ^8 (11) 
fib. 



ETbi : x?^u>-ex;i.7;ni-;i/^a^#: (b 
1) <Dj^^u>'^^m 

SDbl ; x5^u>-ex;i.7;i'n-;|/^tS-&^ (b 

1) (Dir-^itm (%) 
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ETb2 : x.^Vy-\d:r.)V7 )Vzi-)Vi^m'^W (b 

2) (DjL^\yy^^m {"^jvx) 

SDb2 : x.^U>-\::=.)V7JV:J—)l^^^m^i^ (b 
2) O^rWk* (%) 

[0 0 6 3] 2a?S©EVOH (bl. b2) COffi-g-t; 
Srffll^^il^. b 1 <t b 2©S3-&«»ltb 1/b 2*n 
0/9 0~9 0/1 0©ieH(^T*-5O*WS L-Vi. b 

1 tb 2(^E^a»it*n 0/9 o*?^§<7)«-&. 2a^ 

CD E V O H *gH-g-r -5) i (C J: S X A* U y-tt<7?e5:» 
SSm*^S.L<;'i^. ^fcb 1 ib 2©E^a«lt*^9 0 
/10**S^S«^, T^^SW^^^tSSti^-S. iiX 

0/80~80/2 0©$eill^-e^^cD/iiJ;0<!f*b 
<. 3 0/7 0~7 0/3 OOSgffll^T^^O^iHtCjf 

[0 0 6 4] EVOH (bl) <DX.=^U >^mmET h 
1 «2 5~4 8^;U%Ta&-5©*W^ Ll/i. X5^U->-^ 
*«ETb 1*^2 5^;i^%*iST«, mmmT-V<D:»7. 
A*'J 7tt*<«TU^®!jaSJ^tt'bli<fc-r-5. ET b 1 ttjf 
3glCtt2 8=^)\^%&.±X'$>K). J;0»®(C«3 0^:;U% 
ii^±T$.^. ^;tX5^^>-g-*a;ETb IdM 8^;i/% 
*®A<5i:+^J-/j::tf;^AiJ7tt*«#^n!^l.i. ETb 

^;i/%£;lTT$.^. ^fc, EVOH (bl) ©t'-;i-x 

:^-r;«5i-©'5^>'fLSSDb ltt9 9%£A±Ti&0. » 
®JC«9 9. 3%e^±Ta5»3, J;»3jf)ifc«9 9. 5% 

[0 0 6 5] EVOH (b2) ©X5^k>-&#»ET b 
2tt2 5~4 8^:;i/%T$)^» X^l/>-^^r«ET b 2 

*t2 5t;i^%*?iT«, ;ssaT-e<^):^fXA->j7l4*ti£ 
'r\^mm^m'&^mt-r^, ETb2«»ii(ctt3 o^ 

SfcX9^^>-&WftETb 2*M 8^:;U%<&®A^<i:+ 
:»-;Jj::^f7,A*U7tt*^»e.n;^j:V>'. ETb 2«»ii(ctt 
4b=^)V%&rf'VhK>. J;Oiif3iiC«4 0^:;l/%iilTT 
Sfc, EVOH (b2) ®tfx;UxX7^;|/fi£^}-C!) 
■irWkgSDb 2«9 2%tJl±TS0, Jfii(C«9 4% 
£A±T«.0, J;0»jg(c«9 6 %j!j;±Tafe^. "ryit^ 

*^9 2 iiJffl«Bt®:^XA'>JTl4*^ffi;T 
•rSfc*fj-T;a:<, EVOHOs^^^ltjiiiB^bL, 

b 2«9 9%U;TTS.0, 9 8%t^TT*-5^:<i:*i5fS 
L<. 9 7. 5%eiTTfe-5C:i:*iJ;0iff* bVi. SD 
b2*i9 9%$ilS;^S«^. x 5 5!«^©5feS5a«J&«iS 

[0 0 6 6] :*/7./'«'J7-tt<£5S:»r-5fc«6tc, ±ieL 
fc2ffl«OEVOH (bl, b2) S: IS •^t" iS5 
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EVOHSroSajttTiWitjnTUS^'pA. 

X5^U->-^#ac9^7!>M^:Jl/%U^WJ;0$f^ U 
<. 2^:;U%li^T*^'H(c$f^H,i, ^fc, ±tBLfc2a 

sioEvoH (bl, b2) *6a-&-r-5«-&. ^yitm 

iSSgB#co;*fX/\* 'J TttJi^iST-r^/f ttTfj:< . E V O 

*-S>CtdiJ:f3Jf^ b<. 2%~4%C93gHF*5Tafe^J: 

[0 0 6 7] fcC:teC:CT'. :yX/N*'J 7-tt<&eJc#-r^yc 
6e>(C, EVOHiLTX5^1/>-g-#a*^ti«y>'ft;a? 
<Dmt£^2mm&.±(DEVOH (bl> b2) <DBa-&#) 

20 sffliiSJs^tctt. iB^a«it*>eiEm$n*x5^u> 

2 5 ~ 4 8 

dwsuv^c xg^^>^^a;o^i^fii7>t2 5^;u%*?^ 
Sfk-rs. x^^>-&*ao5pi^ffi«j:tiifiiJc«3 0 

-5. *fcX5^^>^W»®¥l^fi*M 8^:;i/%SrSg;l^ 
jSIC«4 0t;i'%OTT'$>-2). 

30 [0 0 6 83 sfc, gB^aait*^e,pi±;$n-5^r>-fi:^ 

9 4%£A±T?*0, *iFjgf'tt9 6%U;t±T 
J:0»)ilC«9 7%£A±T*^. ^r>-fbS*^9 4 
^JU%*j^Ttt, i§;S*B#®;^XA*'J 7tt*^'fgT-r^yc 

if-^tji<. EvoH<^)i^^^i±>^)*^^i:b. ^mmzyju 

9 9%UT-r^$>^:itf)m^V<. 9 8. 5%t;^TT$) 

[0 0 6 9]f<t*3. EVOH*«. 3a!Slil±OEVOH 

40 Oga-&!^/6^5>7^£^il-&lC«. iB-a-^n-5EVOH>6if,ffi 
tl^h 2 ffl^O EVOH (Dffli^-&t5-t*-iC*5 

T. 'tn^2mmcoEvoHo^'^mmitin 0X9 0 

~ 9 0 / 1 0 Tafe 0 . *^-:?t(iifi©iC ( 6 ) ~ (1 1 ) 

[0 0 7 0] *^*^.5>E VOH©X5^|/>-gWa43J;DC^r 
>{liS«. :KieS^^'?l (NMR) ffi(C^O**-&C<i:*^ 

[0 0 7 1] S;'tEVOH(C«. *^BJCOBe<J*iES$ 

n;i£t>36HT'fi!i©^s#:*iJ^a^a^f -5 c t tx-^ 

50 ^^a^T#-S¥ffi#:®0iJtLT«, 7'Dtrk>, 1 
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-^^•fe>, i-:i:'^y-ytiE(r)a—t\^y-<y:^^ 

^^7.)Vf-ym'^tz\t^(D^ : 7)v^)v^^-)i'm t* 

[0 0 7 2] U-A^-Vh. EVOHiC^S-g-^iJ-t LTt' 

-jiy^yit-^t^o. 0 0 0 2-0. 2^r;i'%*-^^-r lo 
'z.:ix\ \i-)vi^=>ymt^mt\^x\t. m^\t. 
{7 u -> T'D fcf h -> -> 7 ymtfim\i e. . 

t'n^UhUp^ h^v'v^>, fx;l/h'jxh 

^y-^'^yiimm^zm^^'^n^. i^mts.^Mm^mw(o 

0. G0 1~0. 1 5^:;i/%cr)|eHdWjiTfe»3, 0. 20 

0 0 5 — 0. l^:;P%CD|gB*W3ST$)^c 
[0 0 7 3] E VOH75^3f:'^^{t;-&#5<£:'^*t" 

o%-(^%-t-Om^ ^)VV-^Om^ NaBH,*W*b 
Vi. 4^'^^^b'&i^W^*a«3j-^':7^7t;*^fe»T-2 0-2 
OOOppm, M*U< «5 0— 1 0 0 0 p pm-efe 
0. ct Oa^b<«l 0 0-5 0 0 p pmTa&S. JIO 

E VOH$#-&C:<l:*t-e^-5. 2 0 p pm*#lT«-?-0 
<fc5)ftSS*36«/h$<. 2 0 0 0 p pm$-^;lSi:y;Mb 

[0 0 7 4] :*:^BJWEVOH{C*tb. 7)Vt}^) 40 

^S:^S:7;l';tl'J^S7C*^©T5 — 5 0 0 0 p pm-^ 

;^f#W«tt7';i':*j U ^JItcP^^Wt- 20~iooopp 

m. $ e.(Ctt3 0 — 5 0 0 p pm-Ci&-5. d^LTTJUA 

#:«?*^^tf ?,n-5. itSE:hh'J'?A, m^tlU 

OA, j8l^:hh'Jr>A, ^fSSU^^-^^A, 7.5^TU>gE■:^ 50 
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h'J-^A, XT-7U>iE:^U'5A. X^l/>v^7S>l2a 

mwtt)'jOA, mwti-h'jOAt)mmx'$>^. 

[0 0 7 5] ^tz, *%|^®EVOH(C?:JLU>'fl:^4^ 
U >7cm^»T2-2 0 0 p pm, J;Oi!f3S{C«3 
- 1 5 0 p pm, *iglC«5- 1 OOP pm-g-W^-B"^ 
difeJfSLVi. EVOHf ©'J>?iSyi>^2 p pm.tO 
iJ?JJt^i«-&'^2 0 0 p pmiO^^Vi^-a-fCtt, ^gfifigJK 

(Dmmt^^^i^'^-rKtt^. EvoHfjcE-&-r«)'j> 
•5. 'J >^tgt bT«^ 1 'J >^^. m 2 'J m 
urn, y;p;^jU±«^smT*-5ct*w^ Lt'^. *t 

fe, ^)yWt2 7i^mi-h^)OA, U>g?2 7j<«*'J>j7A. 
'J>K*m2:hh'J':/A. 'J>K7K^2*>J':7A®}^T 

[0 0 7 6] Sfc:*^B^®se<)^|a^1.L/^d;VijeH-rl^^ 

m<Dmm (ji^utsk. Ji^u^tu^-i'^^t*) ^evo 

[0 0 7 7] *%BJ{C*5UTH< EVOHO^ 

^*SI^«fi- (DSC) TO^SilKSlf-i'Ji^'^-tf- 

**^i;-g)«^ttST«se.j&tH fib. 

ft /hM tc -ftM b ©® ^ V i /hffi * ^ ^ -r , 
T. iSfllffl«tr-i775t^-tf-i7Tf<tVi«^, EVOH 

[0 0 7 8] 2|s:5!l^{r*5tt-5EVOH«Bl!^TMbttl 

4 Or-l 9 O'CT^SCltTitfiS-tr^-S. a^aTMb 

*n 4 ot:*^T*^«^. +^?^j;^7./N*UT'i475qie. 

ni^CVi. »jS{-«1 4 sriJAiTfeO. iOJfiilCttl 

5 0'C£A±TabS. auSTMb^n 9 0*C€-iS;l 

#^#S§t:fetj-^7'7 5®^4;0^'¥b<tiiQt- 
-5o iffjifCtSl 8 5'C^TT$)0. J:0»iStC«18 0 
"CJ^ATTfe^. *^75^^iJ.'±C$r*-r^EVOHtt. 

[0 0 7 9] ::^mmzm\'^^'EV 0¥[<DWMti^)lV^ 
yy'-y^xmih) ( 1 9 or, 2 1 6 0 g^MT, 
J IS K7 2 1 OtcacJO «0. 1 — lOg/10 
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^\:f^m^mv<mfs.oo Ml h\t^K>tifmtz\to. s 
g/i o^j-j;i^±TS^o — :^r. M I b/on 0 g/i o:9- 

dtiCti. ^«*faibfc/'^'jy>©EVOH©f4;&[6]05 
JPi«>-i^*t)^i^-tJicO, tti:it^l;a:*l^iIOEV 

OH0J1*■:^^^)^ /'^'J y >cDP^g|5^)-tc/i</j-5ffiiB) 

[0 0 8 0] KJiT. ^e^s§oiaii:^fttc^viTi!iBj-r 

voH«*Bg*-?-ti^*n®»tm->'j ^^'-Jco^'-f 
mf{ci*wr§*ic<k»3#e.ns. (1) 5fe»crt^ 

mm(DPES^mtiiV. 'A^^-e. 4'FBl«i:;^j:^E VOH 
SrWiUbT. PES/EVOH/PES®3Si(#^©^ 
«g*#-5;^a. (2) 5feJr|^^1'effl©PES* 

ttffib. ;*:l/iTEVOH<£MmbT> -E-nt|5lB?f{C*^ 
i/i«^<7)^4''DB<i:;^c^PES<&SSI*mb, PES/ 
EVOH/PES/EVOH/PES©5a^fiS;©$g§ 30 
Srf^^):!?)*!^f, l^g*<PESSJC%ife:»CltA^ftlfc# 

[0 0 8 1] wts/t u y ><Dmoi!&mm<D^f^h lx, 

PES«2 5 0'C~3 3 0"CCDSSiBHrtTttmr-5O 
:*W^b<, 2 7 CC-S 2 CCOTHS^HF^TWta-r 
-&cD:*iJ;05fS K. 2 8 0'C~ 3 1 O'CWiaS^eiSl^ 
T«ai-r'5CD*^^^>»::jff*b</i. P E S (DWUiiaSTJi 2 
5 O'CJlSiSS-rfe^JS^, PES'^U-';/ h*ii-^}-fC^B6b 

*i±#LBicjg«t©«tlit*?l#ie:i-r. PESwlt 

ffitaSTi^S 3 O-C^^A^W-^, PE SC0^J-fi?:*i«L< 
[0 0 8 2] ^fz, EVOH®«^«l 7 0'C~2 5 0 50 
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t:«fia^ffli^Twmf ^<o;&w^t<, i8o*c~2 
o*c~2 3 0"c©iag«eHi^Tttm-r-&o75«sf.{c»s 

Lli. EVOHroWmSa^d^l 7 0'C5|5}ST&-5«'&, 

EvoH-^u-y h-d^+^\zmmi-^ ibrj.i'^rziibiz^ms^ 

2 5 0'CSr®A^«-e-EVOHO^i-^$.^Vitt'/;Wk*i 

»L<7io. m^'^y)iitm\z^^is.j&s,cDn-m^Si. 

$>^i^ \t^mD7.^fM\:.m ic J; s gittb oSLM<t: J; 0 
E V o Hg{c>:^g|5^j-&^ en 'J §1 #e c: 

[0 0 8 3] $f.lC, PES*3J;C;EVOH*<8itA$n 
^it^yV'yy)—^^(r>Um.\t.2 2 0'C~3 0 ccote 

HF*gTttaiTl>0*W*b<. 2 4 0'C~2 8 Orofg 

iartTwm-r'5®*i<to»^b<. 2 5 0'c~2 7ot; 

-SSi)-©Sft*<2 2 O-C^SI-e^S*^. PESOi^ffi 

©iaa^*^3 0 cc^s^A^w-g-EvoHo^j-iPfesvitt 
tfMtti^m L- < 75: 0 . mft.^^^Mtmiz^^i^m&o)^ 
m^S:. h^^^\t'7^mii7.^'rMtmiz^^mw}(DfLm 

[0 0 8 4] isBWjSAU y >i&3i#:/p-UTf#e.n 

ftfttS^^NftC, >'^«jy>®PES:teJ;CJCEVOH©!®ft 

ES43j;rjtEVOH©i^ft^b*«I*iJ-rSfc*tCtt, ^S! 

a«$r0'C~7 0'C(;3®Hl^(C-r-5(D7!)W*b<. 5"C 
~5 0"C«^ffl|^<C-r-5«75^<tO»*b<, 10~3 0 

^S©«gSJcJ;0/1'Jy>©i1.«75<a)^ 

ox:^mx^m^. A'jy>©PES43J:o:EVOH® 
igS^kd^iEitsnTbSVi. J^-;SM#tt**#^nT. 

®#:/D-j5gjg bT# e. nsfigj^awWT^^ 5 tt*<iST 

t-5±. ,«0bfcj^»c?afl5$nfcfiE?^ffi$'#sc<i:*iffl 
i8<i:;^i:-2>, $e.jc. p E s ©i^s^b(c<fc 0. Mmmm 

[0 0 8 5] A'Jy>®J¥^{cMbTtt, i^/P«-T2~ 
5min. E VOHBtt-^fhTl 0~5 0 0 wmTfe-S® 
A<ff*bl/^. 

[0 0 8 6] ;ie»bTt#^n^c^ffl/t>jy>«, mm<D 
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-r£i£(D%mi^x'7 5~i 5 o'Ciznixi^.-^nrzm. m 
^$n^c^, iE^3^j:fT-i~4{&tc:/D-$n, pes 

^flga *3 ck E V O H ^ j&g W ^ MS - MM # $ 

fese), J!)pf^^©^ii/i'jy>«iastt- 8 5~i4 0'c 

7!)i$fSL<. 9 0'C~1 3 0'C*^J;»D$fiL<, 9 5~ 

[0 0 8 7] :^mmizisi-fi>0m^^<Di§issm^(Dmm 

T^Vi^i-tte)n^. *feCOi:#©EVOHSO-&fhJ? 
*^«2~2 0 0 MmCDHHrtT^SOjiiJf^ b<, 5~ 
1 0 0 i[im®«eHl^TS-5<7)*«J:0»SL,ti. 20 
[0 0 8 8] Sfc, 2^%B^CD^a#8g(Daa<7)jJ?UXX 
7^;H«Jg<DSI5Iifi!iS[ I V a fi£JgacDSI««^S. 

fiKJgiB®!3i^©*«14:'ii*0^*^e., 0. 6 0~ 
0. 9 0 d 1 /gTa&S^liTJW^LVi. @K#fi«IV 
aT&^O. 6 0 d 1 /g*^(^t^«, figJgffi©3SaE*^<£ 

0. 6 5 d 1 /giiA±TabO, $e>tC»3glC«0. 7 0 30 

d \ yg&.±-v$>^o mm^miv aiflo. 90 

€)fcjS#::/D-^{cfiK}^ffiic«B&©M#tr^>*feU. il- 
ls L < m co jsfijg ± o K S ^ i; B -5 . 
I Va«J;0*?jilCttO. 8 5 d 1 /glJlTT^S. /J 
±?B1iPI*fiffi I Va«^^S^g§cDae$^^1-^4^ 
•JXX7^;U©SPIih!5^T*^*^e.. ^SfifiKJ^-r^^icS 

XX7^;i/5^y7'i:L.T«±IB®HJ;0^^:^^isi)©@® 40 
iteSO CD S d t b 
[0 0 8 9] *%Bjo^a^g©aa©4?'Jx;^'r;U«* 

*U<, 3 0 M^S/glJJlTT*-5©*«J;0JfS 
/}?UxX5^;H»l&®*SS;<7Jl/3l?+->;i'«SS*M 0 

U xX7"Jl/^fl&O33-^«(STA^gi^lCi^c0 . LA^fc^Jg 
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->;US«S C a © a a Sr^figf -5 # U X 

«, l)iipfd^'Jxx^;uf^->:/tbTtt±lSlSH=kO«T 

[0 0 9 0] *^HJCD^S^S§® a®«;j^UX7,xJl'«J 
B60:tU=fV- (X5^^>5^U7^'U— h i'Uy 

CTatil. 5S»%OTTS^cD/0^J;O»^ L<> 

1. ol:«%J^ATTa&^0;e)^$e.(ci?* j^cij, ± 
|B;*-|J zfv— &»^C T a «#^a^g§© aSSfitfiJc-r-S 
#>jxx-7^;uw:t'J:Jv— J^SifiKJ^ 

«-rn«, iS«#'JXX5^;i'5^';^7'tbTH±f2SigiiJ; 

[0 0 9 1] *^BJ{c*5^t-5^«$§g«^g§JillgBW.^Bl 
MttJJ«'JxX7^;i'B©l5a!Da (g/cm') ttTIBiC 
(1 2) : 

1. 3 S^Da^l. 3 7 (12) 
^j«S-r-5C0*W*bti. ^nJMttil^'JXXT^JI/HO^- 
SDa*n. 3 5 g/cm'*j^lTa&*«-&, M#**^ 

a«±l9»ji{Ct±l. 3 5 3 gycm'lil±X'$>K). $ 
^.{CjffStCttl. 3 5 5 g/cm'i^±-Ci&S. 

1. 3 7 g/cm'<&@;l-l>«-&, ^W^StC^o^t^x 

ttl. 3 6 7 g/cm'OTT-abO. ^e.lc»ji(c« 
1. 3 6 5 g/cm'JJtTTfeS. 
[0 0 9 2] *^HJ<D^S^gg(C*3tt^bPOEVOH 
CD^SDbti. 1. lldl/g~l. 20dl/gT 
$.-5d<i:*W^ bVi. Sa?Db?5n. lldl/g*rS 

<«1. 1 2 d l/g£i±Ta50, J:D?fSb<«l. 
1 3 d l/gTife-5. — i^SDb*n. 2 0dl/ 

1. 1 9 d 1 /gfitTTaSO, J;0»^L<«1. 18 

d 1 /g^TTa&'S. 

[0 0 9 3] Tieiceufc:^ffiTjstebfc4=%Bj©#s 
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[0 0 9 4] ^fz. *»Bj^e.«. m<^^:itiz. X 

7 5©^5fe*^5}?ijx;^5^;i/g (am) iEVOHg (b 

0. 0 1 5^PC/ (PA+PB + 

*;tPB«fcf— i7AJ;0 1. 1~1. SeViSx^ 10 

IZPCtttf-i'AiO 3. 6~4. 3 eVmx.ii^)V^- 

[0 0 9 6] bJl#BCDXPSa«^(Ct>l,iT«. Cls 
m^<D^'^:si:^Jl'^-\zM^^'r^\i-{f<Dz>%. m:k^ 
(tr-i7A) 1~1. SeVifiSx;^ 

i7AJ;0 3. 6~4. 3 e ViSx^^jP^^-flHtCi^n-S tf 20 

-c^ c7i}iji7.y^)m(D^mmi=-izmm^n, ^vxtn 

A. PB*3j;i;tPC) «*5CD*3®(7)!lSM$n^E?5^Jl^ 
cDig*t«<£r«L, ±gBS (3) «b»(^iiJgS|^®tC*5tt 

^ ik^^lS^ (c^jf -5 XX ic S5i5-r •& i^^fi^ o 
m. (^n^'nPA. PB:}3j:tjcpc) »4SiJi«3jf2tt©;& 

[0 0 9 7] ±tB^ (3) ©iid^O. 0 1 5*i§T*^ 30 

--^j. ilBiC (3) 
®M/&<0. 3^®A^il-&. :^fXA'U7-tt*^fgTt- 
;*/X/\*'JT— 0. 2 5tJlT*W^b 

[0 0 9 8] S^JS«HJlTfflVifcEVOH»flB« 

X5^l/>-^*M*i4 4^:;|/%-r$>0, '5r>fta75t9 7% 

^i^?»C^*-r-5XX-T-JU»S5l5®^^IS^©fiJ^«. 
^{Cj;-r>TO. 0 0 8 t*se)e.n^. L-A^L-^S**^. H 

js«aj 1 T# i ntz^^mmwy'u-fim^^<D e v o h 40 

^ Jl^ U XX5^;i'0^® trSHJgl Lfc t $0 E V O HS® 

«o. 0 2 3'bofii-&Txx5^;i'a*«#«EUTiis. -r 

[0 0 9 9] dODJc^lCXX-T-JUSTi^SffiJCiMaE-r^Si 
ffi«ii^TU'b?qe>*^-T?tt;5:ti*^ 3j^'JxX5";i'<i:^B8t«c 

^TtSMLTWaJfiKfl^^tl^^lC. 4^'jXX7^;Pi!fIfO 



11-348197 



26 



[0 0 9 5] tt£.f:,t>. *^?^®^^$i§{C*3ViTtt, 
(a«) <i:xg^u>- fx;i/7;i/a-;i.^a^#:» (b 



(xps) ^fT^fe«^, Ttasc (3) ^m^-r^z-t 

PC) ^0. 3 (3) 

[0 10 0] t;l±©i-5(CLTtf e.tlit7}^UXXx;i.^ 
liS<hEVOH^lii*^f,^j:^^@^i§, #Jc*Wtti3i#y 

«>gW®'r55S-E*±-r«Cli:*«T^, :«fxn 
[0101] 

[*iS0ij] mT{3:*:^Bj ^nmmu E<Dm\z^-o x^w 
m\zmm-t^t(i, :^^m\t.^n\z^Ki^<E>m&-^m3. 
uT<Dm\z^\'^x^m. m&\t:k<D^^\z\^xn^ 

It, 

[0 102] (1) 3}?UXX5^J!/lC*3tt-5&«ji#fi[® 
: 7j?iJXX7-;KC*3l-}-S#«jg*eo^#^tt, 
«7K^{k h 'J 7;P:t DBfSS<&^i«<i: Ufc^l^ 'J XXxJKD 
'H-NMR (^a^^W) X'^i7h;V (B*«^aK 
r J NM-GX- 5 0 O^j \zj^r,mm \z^r,m'&V 

[0 10 3] (2) 4^'JXX7";i/©g(EftSS ( I V 
a) : *S^g§ligP©^UXX7^;i/g>6^e,-th>y^;!/^^ 
OmU. 7i/-;i'i:7=-h7i7D;i'X:5'>©#Sg?l-& 

THRK-Sl^J ) ^fflV^TaiJ^bfc. 
[0 10 4] (3) 7j^UXX^;K;);tf^Xg^?aS (T 
Ga) feJ^D^ii^-i^ (TMa) : #S#Sg|RgB©3l^ 'J XX 

7-)vmti^'^'^yf))/^mKim\^. jis K7i2itc 

ipCT. S^MI^^J-Wffi (DSC) l-iD. -Ir-fn-m^ 
X* (^) «*g^S?Siafi- (DSC) RDC220/ 
SSC5 2 0 0Hl!«rffll.iT, 2 B OX:<Dmmztm^ 

b^mi^nx^tz.^. nmm&i o o*c/ii-©*#T3 o 
■c/^j-o^^TM^Lfc. fib, ia«o«iE»c«'r>>' 

■i7Ai:«SS:ffll.ifc, *5!?^Tl>'5;>!/7X«^te,^ 
tt> BiIIBJ I ST-Vic>f ra.^:^7Xfii^ia^ (Tmg) 
S-VUi. ^^BJTl^Pii.'^H. Wb2J I STV^ 

Cigt^tf-i^iSS (Tpm) Srl/i^. 

[0 10 5] (4) 5l?'jxx5^;KD*Si*;i/7p+->;i/» 

Z«S (Ca) : ^M#SKgl5©7}?'JxX7";P©;{)^6«}0 
ttibfcO. 2 g©4^'JXXx;l/$-2 1 5t:(CjlDi»L;t'^ 
y'J)V7)V^—)\'l Om 1 fC^^b. j§/»fSJCi'DD;t; 

1 Om 1 SrJPA, =^tty-y<D'^>v;U7;un-;i, 
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[0 10 6] (5) JpUX7.7=-;KDJ*-'Jrf-7- (-y-'f^ 
U -7 i7 h 'J ^ ( C T a ) : #S#S§iMg|5©# 

^7□□3J^;^A/l, 1, 3, 3. 3--^^-*)-y}U:tO- 
2 --fany-jl^ (^Witl/l) 2mHzmMV. $ 

mii<iiV^m^miz^^Mm^m^n^T. x5^u>5^u 

[0 10 7] (6) EVOHfCi5ttSX5^^>-g^*S*3 
J:U^^r>'fbS: E VOH{c*3tt-5X5=-U->-&#S*5J:tK 

feE VOHCD' H-NMR (^aa*R») X'^i^ 
(B*m^«:ffl! rj NM-GX- 5 0 OUJ {CJlOiB! 20 

[0 10 8] (7) EVOHCDBt,^ (TMb) : 

iiiigB©3j?'jxx5^;p^*i^-y->7'>>u$:«)t)mL, j i 

S K 7 1 2 1 CfjSUT. mmm^^m (D S C) tCJ: 

-fe-fn-tt^im («) la^S^iSl^ifh (DS 
C) RDC2 2 0/SSC 5 2 0 OHS^ffltiT, 24 
O-COffiSJcKifJfSrS^i-WiiJtLfc^, ^SjS^IOO 
"C/^J-W^ftTS 0"COiaStCU, Se.tC5^}-FpWJtU 
#?a3i«l 0'C/5i-<D^#T'ffl'J^b;fc. fib, S 
^©KiEtCtt-1'>i?':7At^^fflVife» Sfe. *^|^T' 30 
V»5H6-^tt. tUEJ I STti-SSt/gtf-i/SSf (Tp 
m) 

[0 10 9] (8) EVOHO^;l/h--r>x-;/^X (M 
lb) : }^}Uh-(>y'i71)—L 2 4 4 (SX|g*SiC#*t 

rtS9. 5 5mm. S$ 1 6 2mm©>'<J >y-{C 

3t*b> 19 0*CT?tilibfc^. mmhtzEVOHizM 
bX, a;^2 160g. itS9. 4 8mmOy5>>'^ 

fcS2. lmm®:t'J:7'i'X«tOJ¥ai$nfcEVOHcD 40 
[0 115] (1 4) ^@#SgO'\-f Xfii («fiB) :» 

enycJH hjuiigi54'**R;g±{c4^)-fijbfc4igmico 

V^T, ASTM D 1 0 0 3 - 6 1 tCi^bX. #-f-;/i7 

nmm. thr-iogsij ) ^m\'^x%mm\z^n^p^ 

XfiS (S« tbfcc 
[0 116] (1 5) #S§2§®^maigft : t#e,nfc 50 



m^^mm (g/io^» ^ansb. c:n*^;uh-f> 

[0 110] (9) 'J ym.m^mm u ym.m.^m\i. 
iKy\z7ritismzu\'^^)ym^^> (po,' ) 

bX^yS:. a^i-r-5fe«i»*.EVOH 1 0 g4 0. 0 
lM^W:^Bf7>c}§MtC5 Cm 1 (cSAb. 9 5'CX6B# 

A«, m)mmm<Dc i s-a2 s^fie^b. ^ 

7K^:^hU'^A*-grtJ*)gJ^tbfco ;^c*3. ^*{cgRb 

x«'j >m7}immT'i¥mvrz^mm^m\'^rzo 

[0 111] (1 0) N a, K, Mg-f : 

i**4<t-r^^<*5^>v7'i 0 g^o. oim&o:>m.mA^m 

S^5 Om 1 {CSAb. 9 S-CxeRtFalttJIibfCo mt^^ 
0*»?K*'f :t > i7 D V h 7 7 1' - Srffl ViX^M^J-^ff 
b. Na'f:^>. K-1':t>*JJ:5ytMg'f :j->CD«*3tft 

Lfz. tiyh,\t. {W) ^mm.mm(D i c s - c 2 5 ^ 

fie^b. jgfU^ttS. OmMOjgS^Ei: 1. OmMO 
2. 6-tf'J>?>>';^7;!.x|?>ag*-&tJ*^«[<!:bAc. 

««ic^bxtt-en^en:i[<b:?-h»j';7A. m-ft^'j 
'^i^ii^zsmt-^^^-~y^L.i\^mm.xi'^^\^rz^wtu^ 

m^^fz. ^LoLxm^nfzN a-i7i->^ K^^ya^zf^ 

[0 112] (11) EVOHO^S (Db) : 
S§J§efOEVOH®*0. 5cmX0. 5cmCD:*:g$ 
X^Ottlb, 2 5'C©n-'\:^^1*->/Bg:S'ft^3g?gag^ 

[0 113] (1 2) JpUXT-T^Jl/^^ffi (D a) :^ 
g#ilJiig5CDJj^'JxXT-;PSi&0. 5cmX0. 5cm 
O;*:#$X«)0tBb, 2 5'C®n-'s^-y->/Bgja^b^ 

[0 114] (1 3) #S$gg©5^^5%^^ : figJ^X- 

»&n;fc/j? h;n 0 o*^'. s-^ i^crtfci^^tiib 

X7kSr5fe«b. #ffiTX^:^bfc^, SOcmWiS^*^ 

e.#h;i/BMgi5*7K¥(:ib. 9 0 " ©:ftSSr^ofcfiS 2 
0 cmH:ftJ^O#®±{c. ■&C9^g|5j&«7j^ J>;i/JHgp©4i5^ 

1 0 0] X 1 0 0 (%) 

h;KDJ^^©S*X, 2 or- 6 5 %RHtCiaSSP 

ffi!. OX-TRAN- 1 0/5 0 A) »CX, §S IfiS 
0 ©SE^SiiS (ml / container - da 
y • a tm) ^^iJ^bfc. 

[0 117] (16) ^SgfliSBtCtStt-SEVOH®^® 
CDXPSffliJ^ : ^ggfl|^g|5ict3tt-57}^Ux;^5^;i/g (a 
m) tEVOHS (bg) ®^®i£>ffM2bfet^<DOE 
VOHS«®<7)X^7t«^5^^8liJ^ (XPS) it, Mm 
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mi^mm taxi s-hs u ^^viTfT^fc. m^\t 

Un^m^L. mW. wide scan (0~110 
OeV) 2g!J^tCj;0^7C^OSttiJ-t(TSrfTrt,i, j^V^T, 
ffr3 O^J-KS-Tcmotf-i^W^ (Na r r ow Sea 
n) SrHJSLfc. 1 X l 0" ' P a "C. miSmtLT 
Mg©Ka<£ffll,i. 1 5 k v-8mA©^#"FTfTo 

[0 118] CI sm^cDig^x^;i':^i-(cffis-r-5tr 

■r-5) 8 5 e V#ja(CiKn^®Tr. -^©fcT— 5'h>;/ 10 
Zf^&mtLT, tf-i'A, fcf-i/Ad;l9 1. 1~1. 
8 e VSx^;i.:^i-fi!|(Ci^nStf-i7B, iiJzZJ^if-i7 

A J: 0 3. 6~4. 3 e vii5x^;^^^-fllJ^risn«tf- 
^7co^n-?n<7)^:f-^7®« (^n^-*n p A, PBiJct 

ffi»3fi#((rtt:tf->>'^>tt^ififlyi oo^^fflViX 

n-ofzo PCX (PA+PB + pc) coimt. m^tifc 
^n-£-*notf-^®«cDfitPA. PBiiit^p C75ie)S[ 
mufc. 20 

[0119] ( 1 7 ) Jj? U XXT^Jl/fiJStO^i-^aiax^ 

$3 0 0 jttmo->— hSfflVi, a» 
mi^mm. mt^ ■ '^w^^^mi\- ruv - 2 1 0 oj \z 
x^^mmx^'i' hJi^m^Ltz. 
[0120] ^mm 1 

(1) T-iy-y^jimi 0 0. 0 0 oaagi5t5j:LN'x5^^ 30 

>^'Un-;i/4 4. 8 3 oa«ge<!:*^e>/j:^;^^U-<& 

o<o. cmid-SE^ty^i/vx-^Ao. olomMas. 

MU>^0. 0 1 0SagB*5c}:l/^5^h5X5";UT>^n 
':7At h*D + ->h- 0. 0 1 Ofiaa6?:JlD;lfc. 
'J-*l)nffiT (iM5*fJE2. 5Kg/cm') X2 5 or 

XX-T-;HI:-RJEtx<£:fToTi£M^#:*^igUfc. igl^^T. 
#&n;t Sr. ImmHgOziaffTJC. 2 7 0"C 

0. 5 0 d 1 /g(754?UX7.T-;US:^fiic$-ttAc. #e>n 40 
;t3l^Ux7.7^;i'S/X*JP75^e.X KttiCtfffiL. tK 
f^Lfz'lk. mmi^. n&Vi^Uyh (iStl$?J2. 5m 
m. ft$iK)2. 5 mm) tcbfc. f#e)nit3l? 
'JX7,-r;i'©^lx-:/ hSrl 6 0 "CT' 5 BtFa^^ffi^iS^fr 
U-oX^&itL. 4^UXX5^;i/yU4?iJ-7-5:tt;t. 
[0 12 1] (2) #e>nfc/itijX7.7";i/7V3j^U-7- 

W^«-?-n-6n 5 0 . 0^:;i.%, 4 8. 9^JU%, 1. 50 
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ft/'g*3j;t;2 5 3'CTafeo>t. 'A^^x\ n>bnrzTfi^j 

x;;^T-;i/yU'3j^ij-7-S:i 6 O-CTSP^ra^iilJij^i&fT 

fi-oxmmiti^tz, 

[0 12 2] (3) i^S^l;bfc3}?'JXXx;l/yi/4?'J-7 
-Sr. e«)^XSHfflS-&^gSffll^ 0. ImmHg 
©iiJjITfC, 2 2 0*C-CBffl*-&<& 1 OBtKfToT, 

[0 12 3] (4) ±gS (3) Tt#e.nfc#iJXX7^;i/ 

N M R xmi^Lfz i C 5 > 

Jl? u XX 5^;nc:*5it -5 uyi^f )mmiiL . x5^ > i/" u 
:feJ:lXv?x^U->^U=i-;p*e©-&*$ 

tt^n-^-'nSO. 0^;JU%, 4 8. 9^;U%. 1. 1^ 
'J V— ^*^tt^n-t?tl 0 . 8 3d l/g, 2 5 2*C. 

8 ox:. 22M^s/g. 0. 3 2mm%x$,r3rzo m 

[0 12 4] EVOH«flgtUTtt. X^^>^ 

(ETb) tryitm. (SDb) 9 7. 

0 %. ;*;i/h'f >x-;/i7X (M I b ; 19 0*0-2 1 6 
Og#a) 5. 3 g/1 O^i-, Sl^l 5 4t:®EVOH 

K. Mg-f :t>-&#a*aij^Lfetc5. ^-n^'nso 

ppm, 7 5 p pm. ^3 1 p pm. 2 0 p pmT*o 
tz. EVOH^Bi®DSC^-v-h*01 tC^f**, * 

-CDgJ^ tf- i7 b T ^ . 

[0 12 5] cne.OlSS&^-^l'iTBfflAS Bffil^Wm 
3i#:/a— figjg^ (AS B - 5 0HTS7 5 0ml 2fi 

sst)) ^^m\y. PESffl)#*Hi*aia«2 9 oic, evo 

H{RWaiaS«2 2 Ot:. PESiEVOHt^t-g-git-r 
-S)3f:-;/ h5>-:h— yD-;/i7ge2 6 or. #tm^^aTS 

SI sr. wm^M^^t'T^-T-rasi 5x:x^m\hj& 

}g*fiftV PES/EVOH/PES©2a3g©mj 

y>S:^j^L.fe. ^(Dft. nu y >®s®ra«^ 1 0 5 

J¥*-7&irt^PES 2 0 0 Aim. 4'WMEVOH2 0m 
m. ^I-S P E S 7 0 M mt?S-5 2*3 MO^MPi^^Zf 

n-^Wfyf^V)Vt:mtzo 

[0 12 6] %i^titz7f^v}V(Dmu<D^m^iiUnm(D 

PES*UiDtliL. 5g«Da. SfSiW* I V a . iS^ST 
Ma. *)^:^;;U/}^:^^->;i'Sjiac a^itJC+H-i^iJ-^/i^ 
KU^-- &*aCTa^SiJSLfci|g^€:«ltC^T. i 

fc. fie>nfc/}< h;i/©aiig5cDEvoH*?iomL. sj,^ 
TUhii^nmmT>h^m&\^rzf^^^^2\zmt, e 

VOH«^®OXPSiSiJ^5^-V-h*|g|4(C^-r. g-tf 
-i'OcS^it^PA : PB : PC=6 5. 6 9:3 2. 
01:2. 30 PC/ (PA+PB + PC) W 
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•r. 

[0 12 7] ^fz. EVOH©S^^iSi±&5ISf Sitfe 

mm^&mL. PEs<aijWi±5«ta^2 9 o*c, evoh 

mMtiimUm2 2 0°C. PEStEVOHtA^^Stt-r?) 
Jj^-y h 7 y^gP2 6 Ot:T. 3 0^J-K, PE 

S t EV OH t^mmUWVfzW:. Wtt;^l!:37S«l 10 

ff^\ PES/EVOH/PESCD2a3«CD/tijy> 

[0128] 3l3S«3j 2 
^1 0 0. 0 0 Oa*gK{C'f-^ATT-U'75';i/^9 6. 0 

> 0 . 0 3 5 S«ai5*fieffl UfcU;^1-«±I33IMM 1 1 in 20 

m\zm^^n^-^n^\.tz. ^^uxx^^ji/jc^stt-ST^i^:? 

n4 8. 0^r;U%, 2. 0^:Jl/%, 4 8. 8^:;i/%. 

1. 2^:;p%T^0, SRgifiS*, ifij^C. :*f5xe^S^ 

'JV— ^**tt^n^*no. 85dl/g. 248 *C. 
7 9*0. 2 3M^S/g, 0. 3 oaSSSTabtjfc. 
[0 12 9] c:'5bTf#?.nfc^pIMtt>l^UXX5";i.;^ 
I&t. SlJfi^yi illlCEVOH^Sg^fflV^ ^Ji0ijli 30 

^PES 2 0 5 Mm. cfraBEVOH 1 9 um. ^-MP 

E S 7 0 ymT$.-5 2a3S(D#®^MttJ:::^D-sKJgd^ 

hj\^^mrz. mnrz:^^ hjv^mmm i tmmiz^m. 
mmLtzmm^m i ~ 4 tc^-r . 
[0130] nmm 3 

i^of^1t^Uxx5^;mj3&^«ig-r.i>fS(c. 1, 4--> 
i7D'\:^^-y->v'><^'y-;i/3. 7 0 oaaausrj^ifJKcJD 

> 0 . 0 3 5 assB^ffl b7tiy,n«±fB«is^j 1 tisi^ 40 
;U^*{2:, 1. 4-->i7D^^iJ->v^:?y-;k X5" 

u>tfu^-)i^m&. *j;yj>?x5^u>^«jzi-;i/^e 

W&^*ti-?-n-en4 8. 1. 9^:;l/%. 4 

8. 7^r;i'%, 1. 3^;l'%Tfei3< SI5g*Aa, 

i?\)yf7h^)-^-^^mt^tx^no. 8 5di/ 

g, 2 4 4*0. 81*0. 26jii^a/g. 0. 29Mfi 

%i^h^rz> 

[0 13 1] LT#e.nfc:.^pJ^'t±'l^UxXx;HSf 50 
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flgt. HMfisil tlilUEVOH^fli^fflli, ^lii«s|li: 

SPES20lMm. ^mmEVOH 1 9 Mm. ^M'P 
ES 6 9 MmT«)-5 2ffl3®C75#S5tt#tai:/D-figJg^ 

hji/*t#7t. ti^nfcjj? h;u*iiis«aj 1 tmmzi^m. 

[0132] JliSfiSJ 4 

m-sim^t^')x.7.y-)vmm^mm.-t^mz. 

SSIOO. 0 0 OaaSRtCf^AT, 7^U75';l'®?9 7. 

0 0 oaagBfeit/^2, &-i-y^\^>i>ts)Vif^ym 
4. 2 0 osaaisi&jdi^t b. s^, -if^by;i/-7X'> 

A(C{-^^T=iE<tT>5'^>0. 0 3 saSgBffifflb/c 

x7.-T-;i'tc43{t^5=-u>'iS';HE^fi:. 2, 6-:^7^u 
>>';^3JP5l^>K^fi:. X5^i/>i/>jn-;i/#fi:, ijjcijt 
'jjLj-v>if*) n-;i/*{4©-^w^«^n-€^n4 8 . 4 

=E}V%. 1. 6^:;P%, 4 8. 8^:;!/%, 1. 2^)V% 

«-5-n-€^tl0. 8 2dl/g, 2 4 7"C. 8 3*0. 2 1 
M^«/g, 0. 2 9«S%T*ofc. f#e.n;fc5j?'JX 

1 0#uxx5=-;i'^ii&®^j'7fcSjgx-^i' 

LT. J^^l-^ (200~400nm) Sl^CDSia^Ji^te 

[0 13 3] 2:-5LT»e.nfc.#ft^ffitt7puxx7^;n» 

Bi<i:> HiS^iJ 1 tloIUE VOH^flgSrfflVJ. mS««J 1 i 

SPES2 0 6Mm, *Fb1SEVOH2 2 Atm. i1-«P 
ES 6 7 MmT**2a3^C9^@^S*aiyD-figJgj)? 

nmi^tzm^"^^ i ~ 4 tcs^-r. 

[0 13 4] ^JS^JS 

^BjlStt^'j xx7^;n»iii«±BB^iiS«»i 1 tciiViTffiffl 

L.;t«SgSrfflli, EVOHfiJjJ&t UT«. X5^^ 

y^mm (ETb) 3 8^:;i/%. ^>itS. (SOb) 9 
6. 5%. pt;Ph-f >x^/i'X (M I b ; 1 9 0*0-2 
leOglSf*) 1. 6 g/1 OiJ-. M^l 6 2'C®EV 
OHSr^fflUfc. KEVOHOU >Bfffi^^«Sl/N 
a. K. Mg-f :t>^#S&S'J^L/ci:C:;5. -en-fn 
lOOppm. 5 0ppm. SOppm. 3 0 p pmT 

[0 13 5] ±ie.^BTffi141ltlitEVOH*fflli. ^JS 

fyi i:ipiti©;^STfigjg^fTt^. mmziin^^i^m^ 

Ti^rtgPE S 2 0 2 Mm. 4" KSE VOH 1 9 Mm. 9\- 
E S 6 8 MmT«.-5 2a3B©#^*S*ttl::^D-fife 
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[0 13 6] ^fz. EvoH(Dm^^i±^mm-r^ftit> 
(c. mmmitmii^\z. ±fBj^njMtt^j}&iEvoHi& 
±tii^fz^Miiimw:fa-^mm^mmL. pe 

SffiWtll«l?aa2 9 Ot:. EVOHfl!l*tffi«faS2 2 0 
■C. PES<hEVOHt*t-&8iJ-r-5*'y ^7>:^-:r□ 
•y^^2 6 OV-C, 30^m. P E S i: E VOH <h^?f 

mumLfz'ik. wm^i!:3Tia^i sr. ^fai^s^t^-^- 
e^^w'-isfti s-c-e^wai^jg^fTi-i. pes/ev 
oH/PEsco2a3H©/t>jy>*j5g?^Lit, #e>n 

[0 13 7] mmme 

(ETb) 3 2^)U%, ^yitm (SDb) 9 

7. 0%, ;^;Ph'f >xs/^;^ (Mib:i90"C;-2 

1 6 0 g^tS) 1. 2 g/1 OiJ-. iM^l 7 2t;CDEV 
9 0ppm. 7 0ppm, 5 0ppm. 5 5 p pmTafe 20 
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[0 13 8] ±KSfSpJffitt«JflgtEVOH^ffll.i, mm 
m <i:|SI*l|co:^feTjE!S;jg^fTli, J@a5ICi5tt^^pi^ff* 
**(*lSPES 2 0 2 Mm. ^mmEVOH2 I urn, 
SPE S 6 9 jLimT$)^ 2a3»©#fl^Wm:/D-^ 

j^jj^ h;p*f§;t. mntzu^ h)v^'mmm i iisi^fiifc^)- 

[0 13 9] EVOH®ISl^^tt*?SK-r-5fc«e) 
ffll^i. ±tBU75:*WaiM#:/D-^jg^^^^b, PE 30 

s#ji*wttiiaft2 9 0*0, Ev oHmMmmu&2 2 0 

■C. PEStEVOHtdt-g-gg-r-S*-;/ h7>:^— ::^D 
■V^'g|5 2 6 O-CT, 30^m. PES tEVOHi^r?^ 

®«jfbfe^, *fai^i!r]7iaft 1 St:, i^a^fe^^-^ 
tfT^-r-Sfti SiCT^jtia^jg^frW PES/EV 
OH/PES(7)2ffl3«©/1Uy><&^J^Lfc. »?,n 

timm-^ntz. 
[0140] mmm 7 

>^*a (ETb) 4 4^:;|/%, ir>^bft (SDb) 9 
7. 0%, h4^->->^>0. 0 5^:;P%, 

^;i'h'f >x>>i7X (Mlb; 190'C-2160g^^ 
S) 1. 7 g/1 Bi.^^1 5 3*CCDEVOH$rj5effi 

Lfc, KEVOHO'J>^^g^*ftRt;CNa. K. Mg 

-f^tv^^asrfflij^tbfctcia. -f-ti-e'ns 0 p pm, 

SOppin, 4 0ppm. 6 0 p pmT*o/t. 
[0 14 1] ±f2^pJMtt^l!gi:EVOH^ffll\ I^Jg 



J&^F^SPES 2 0 0 tfiri, tf^^E VOH 2 0 //m, ^ 

SPE S 6 9 MmTcfe-S 2ffl3»0#«^|^ttjyD-^ 

h;L'$-f§rc. t#e.nfc4^ h;u<&iiJS0!i i izmmz^ 
[0 14 2] Mmz 

\^fzmm^m^^. ^tz. EvoHmmtLT\t.. x.^u 

>-i-WS (ETb) 3 8^;;i/%, ir>{t;S (SDb) 9 
7. 0%. tfJZJPhU^ h4^->->7>0. 0 2^;i/%. 
;'<;Uh'f >5r-y^7, (Mlb; 1901C-2160glt 
M) 5. 0 g/1 0:5^-. 6 SrcDEVOH^jgffl 

\^Tz. eEVOH©U>SE«^*»RtXNa. K, Mg 
-f :t>-&^a?£tB!I^LfctC5, ^-n-ipnioopp 
m, 7 5ppm. 4 5ppm, 5 5 p pmTi&oyi, 
[0 14 3] ±se^pTmtt«Slig<hEVOH$fflli, I^M 

*«rtgPES 2 0 4Mm. *BgjiEVOH 1 8 Mm. ^ 

PPES 6 7 MmT^-5 2a3»O^S^Stm::^D-jBrg 

jg^H h;i/Sr#7t, m^ntzTf- vjv^nv&m i iisKntc^j- 

ffffiLfciS:^*«l~4{C^-r. 

[0 14 4] *iS^J9 

.^pJSttTj^'j xx-7^;wfl&tt±issiig^j 1 \zii^^x^m 

E VOHlS|g<t LT«. X^l/ 
(ETb) 3 8t:;i/%. ^>itm (SDb) 9 
6. 5%. *':>S?2 3 0 ppm i^^mTtmmM-) . ^ 
^Ph-r yfv^T. (M I b ; 1 9 0°C- 2 16 0 
■) 1. 8g/104J-. gS,^l 6 l"CCDEVOH*<5effl 
Lfc. feEVOHOiJ>gf«^*«&lXNa. K> Mg 

-i^y^mm^m^x^tztz.^b. ■5-n^n9 o p pm. 

7 0ppm. 4 5ppm. 5 0 p pmTabofc. 
[0 14 5] iie^pJMttWtEVOHSrffll.^. IIM 

*^*F^SPE S 2 0 1 Mm. ffTs^BE VOH 2 0 Mm, ^ 
SPES 7 0 MmTab^2a3»W^H^j.ftti:/D-^ 

jgji^ h;i/*t#75:. f#e.tifcj}? h;i'^iiig0ij i tisi^tc^j- 

tff. lf«bjt:iS«*«l~4tC^-r. 
[0146] *iS«»J 1 0 

>#=fra (ETbl) 4 4^:;i/%. -irMtft (SDb 
1) 9 9. 8%. ;'^;i'h-1'>x->i?X (M I b 1 ; 1 9 
O'C-2 1 6 0 gi^fi) 5. 5g/10^J-. g4.'^16 6 
rOEVOHl 0 0««gB. *3a;U;x5^^>-^Wfi (E 
Tb2) 44^:;U%. -^WkS (SDb2) 97. 0 
%, ;<J>h-1'>x->:i'7, (MIb2:190'C-216 
Og^^M) 5. 3 g/1 O^i-. H.^^1 5 4*C©EVOH 
1 0 0affl;8|5$K7-1'::^U'>h'L. 2 Omm<i)-ttlftB 

«T2 0 ox:-Q^\yy Vitx^it^, 8 oTc 1 mmm.s. 
Txm.m^'u-otzEv oH^mm^mm\.tz. kevo 

HMfig#)W^;l/ h-f y=T 'j07. (M I b ; 1 9 ot:- 2 
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16 0g?ta) \t5. 2g/10 5}-, ia^«16 1*CT 

Srilte Lifctc: 5, ^n-e'm 0 0 p pm, 80pp 
m. 5 0ppm, 5 0 p pmTi&ofc. EVOHMi**^ 

10 14 7] ±mm'^mitmmiiEvoHm.0^!^^m 

W-i^m^A^\HmPES 2 0 3 um, 'PmmEVOHl 8 

yp-fiKj^/j^ hju^mz. n<E>nrz:^ h)i'^^mm 1 1 
mmz^m, i¥ffitfcig**«i~4»c^-r. evoh 

S«®®XPSS!l^5^-\'-h$:0Xfc:^T. «-t;-i7C!) 
SWtbttPA : PB : PC=6 8. 0 9:3 0. 2 7: 

1. 63T'a&0, PC/ (PA+PB + PC) COfflli 

0. 0 16 3-r*t>;t. 

[0148] ||iS0iJ 1 1 

(ETbl) 3 8^:;U%, -^Xtft (SDb 20 
1) 9 9. 8%, ;<;Uh'r>5^>y^X (M I b 1 ; 1 9 
0t:-2 1 6 0 g^^S) 1. 6 g/1 0^^-, llt.1^1 7 7 
"CWEVOHl 0 oaagK. 43J;UCX5^U->-&Wa (E 
Tb2) 3 8^;l<'%. ^>^tm (SDb2) 9 6. 5 
%, ^Ol'h-O^^y^X (MIb2 ; 190'C-216 
Og^^S) 1. 6 g/1 0^)-> a.sSl 6 2'CCOEVOH 
1 0 OaagBSrK^-f yU>HL. 2 Omm<i)-ttJfai 
0 O'CT'^P';/ 8 0'Cl6I^WMffi 
TTf£jl3l$rfTofcEVOHm^t;$ri5&fflL.fe. feEVO 
HS§Jsetl«^>^>IUh-f (M I b : 1 9 or- 2 30 

1 6 0 gffiffi) « 1 . 4 g/ 1 0 ^i-. ISl!,^^^ 1 6 6 "C 

K, Mg-l'::t>-^#«$-SiJ^Lfc<»:C:5, ^ti^tld 5 
ppm, 7 5ppm, 5 0 p pm, 5 5 p pmT*o 
tz. 

[0 14 9] ±te»ftpIffltt^)iitEVOHffll5)t#(?&ffl 

W-i^m^nmmPES 2 0 1 urn. 4'rBl»EVOH2 0 
Mm. ^ePES 6 9MmT&^2a3JgO^S^Itm 

:/a-is.m^-h)i^mz. %i>nrzyf^h)i'S:mmmi t 40 
[0150] mmm 1 2 

i^tzmmt:m^\ ^tz. EvoHmmtLT\t. x^^u 

(ETbl) 3 2^;U%. ^yitm (SDb 
1) 9 9. 8%. ^;i/h-1'>-r->^7. (M I b 1 ; 1 9 
0t:-2 1 6 0 Bmm) 1. 2 g/1 OiJ-, IS!l!..;Sl 8 3 
■C^EVOH 1 0 OSfigp, *5<J;Ufx5'l/>-^Wa (E 
Tb2) 3 2^;U%. ^rXb^ (SDb 2) 9 7. 0 
%. ^^;H-'r>7'-;/i7 7. (MIb2;190"C-216 50 
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OgWfi) 1. 2g/105J-. iil-^l 7 2'CCDEVOH 

1 0 0ai:ei?<£: K7-r:/^>h*L. 2 Omm(f>X|ft#i±i 
ilT2 0 Or-e-^U-;/ h^bL-Ac^, 8 0t:i6l)$WMffi 
TT'«Si*$:fTofcEVOHffl^i£#|^^^Lfc. IgEVO 
HjafigifeO^Jl/h-f >7^.yi7X (Mlb; 19 0*0-2 

leog^i^ii) «i. ig/10 5^-, ii*jsi7 7'c 

K. Mg-l':t>-^#a;S:aiML;f5:i:C:5. ^n-^'tig 0 
ppm. 7 5 ppm. 4 5 p pm, 4 5ppmTa&':3 

tz. 

[0 15 1] ±mmoim^mmtEv onm.^^^m 

¥l^M*.**f*g^PES 2 0 Owm, 4'KBEVOH2 0 

wm. ^1-SP E S 7 0 ximT$>^ 2a3®0#g*ltti5 

:/p-^rS;J^5f^ n<bntzts h)V^mmmit 

wimzi^m. i¥ffiufcis^srai~4(c:5^r. 
10 15 2] mmmi a 

^nJS14^UXX7^;Wfltti±fBlliSM 1 IC*5t.iT^ffl 
L;fc^flgS-fflVi, EVOH^flgtUTtt, X5^^ 

>-&Wfi (ETbl) 4 4^;U%. tryitA (SDb 
1) 9 9. 7%. \d~)VV^):^V^yi^y>0. 0 5^ 

^;i'h-r>T'>>'^;^ (m i b i ; i 9 ot:- 2 1 
60g#a) 1. 8g/io^i-. Wa^i & 5X:ayEV o 

H10 0a«aB. *J;lXx5^U>-&#a (ETb2) 4 
4^;U%. *r>itm (SDb 2) 9 7. 0%, tf XJU h 
U^h^->->5>0. 0 5^;i/%, ;<;Vh'r>X';/^X 
(MIb2 ; 190'C-2160 g^M) 1. 7 g/1 
OiJ-. Hi,^l 5 srOEVOH 1 0 OfiSgPS K^-f:/ 
b->FU, 2 Omm0-fflJfttitiT2 0 O'CT'^U";/ h 
itX^tzik. 8 0*C 1 6B#r«mBETTlE/g*fTofeE VO 
Hfflfig#)i£:js&fflLfco teEVOHSaj5£#lO^;H-'f >x 
•vi'X (Mlb; 19 0^-2 1 6 0 glSfM) «1. 6 

g/1 o^>. si,^^^! 5 7'c m-mm\f.-i7) t'$> 

0. U >®f«-g-*l;S.y:N a . K, M g-r;t>-g-#fiS> 
IiJ^L-fctca. ^tl^*n9 0 p pm, 90 ppm, 6 
Oppm. 5 0ppmTi&-3fc. 
[0 15 3] ±IB,^BTM14m<i:EVOHfi^K^^ffl 

^l^^^-di^SPES 2 0 3 ym, ct^FalSE VOH 1 9 
Mm. nWPES 6 9 /imTa&-5 2a3S®#Ji*|*ffl 

[0 15 4] mmmi 4 

Lfz^m^m^^, ^fz. EvoHmmtLxii, x^u 

(ETbl) 3 8^:;P%. -irXbS (SDb 
1) 9 9. 8%. if:':7ffif2 3 0 p pm (^r^S^TC*^ 
^) . ;*;Uh-f >'7^yi7;^ (Mlb; 19 0"C- 216 

0g?^a) 1. 6 g/ 1 053-, iS,'^ 1 7 ercDE VOH 
lOOaSSB. *3iO'X5"U->-&#ffi (ETb2) 3 8 
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^>it^ (SDb2) 9 6. 5%, *:'^Sf2 3 

oppm (^'ym^im^n) , ^;uh'r>x-;/i7x (m 

I b 2 ; 1 9 0"C- 2 1 6 0 g?^a) 1. 8g/10 
i)-, Rfi.^l 6 I'CCDEVOHI 0 OMMgR* H^'f 
>Kb, 2 Omm<f)-ft6Jfai«T-2 0 0'CT'^U>> h^ft 
Ltzm^ 8 on 6R#PBm/ETTf£ig^fTo;tEVOH 

i^X (MI b : 1 9 O'C-2 1 6 Ob^M) itl. 6g 

U >^*i-a-#l;RytN a , K. M g'T :t >-^#fi^«^ 1( 
b;t<i:C:5. -en^'ng 5 p pm, 9 Oppm, 5 5p 
pm. 5 0 p pmTi5t?fc. 

[0 15 5] ±tm-sjm^mmtEvoHm.0.(^^m 

¥i^/¥**^f*gSPES 2 0 1 Mm. 4'rBlSEVOH2 0 
Mm. :^SPES 6 9MmT*S2a3gCD^g^ltm 

[0156] Jt*S«^J 1 

>^W« (ETb) 4 4^;P%. ^>itS. (SDb) 9 
9. 8%. pt;Uh-f >5^>y:J7X (MI b ; 1 9 O'C-2 
1 6 0 e^M) 5. 5 g/1 0^. MAj^I 6 6*C®EV 
OH^mmVfz. KEVOHOU >^«-^*fiSUtN 

7 5ppm, 7 5ppm, 3 Oppm, 2 0 p pmTi& 

[0 15 7] g^jgfiaji tiBiiio^^ST, mm^ni\ m 
mz:^n^w-i^m^ni^p^mp E s 2 o i ^m, ^f^^iwE 30 

VOH20tfm, f^mPES 7 0 nmTib^zmsmcO 

^li^iji ilRHt}c5)-W, Mb;t«S*$*i~4tcs^ 

■r. EVOHS*[SOXPSffliJ^5^-\'-h<£|gI6(C* 
f. S-e— i7©M^tb«PA : PB : PC=6 5. 2 
2:33. 54:1. 24T$.I9, PC/(PA+PB 
+ PC) (DimtO. 0124T*-2fc. 
[0158] JttSc^iJ 2 

EVOH^flgctLTti, X5^I/ 40 
(ETb) 5 2^:;U%. ir>'fb^ (SDb) 9 
4. 8%, ;!<Jl'h-(>5^'yi7 7. (M I b ; 1 9 O'C-2 
ISOgl^fi) 6. 8g/10^}-, il!;*(l 4 lt:OEV 
OH^mmLfz. i^EVOHO'J >if^s^was.o'N 

a, K, ug-i:t>'^mm^m^Lrztz.^. -E-n-eti 

8 Oppm, 7 5ppm, 3 5ppm, 2 5ppmTS 

[0 15 9] mmmi tmm(D^m-c. i&m^m\ m 

VOH 1 6 Mm, ^BPES 7 3 MmTa&.52ffl3/iCD 50 
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^mpimiiizfa-^m^\-)\^^mfz. mnttT^hJi^ 
^mmitmmzi^m. i?ffiLfcig«&si~4{cs^ 

T. 

[0160] itm&] 3 
^nlfflttJp U x;^x;P«IStt±IB||»S«»J 1 {ctJi^iTi^M 

i'tzmm^m^\ ^rz. EvoHmmtLnt. j-^v 

>-^W» (ETb) 4 8^;l^%, yyitm (SDb) 9 
9. 7%, k*x;PhU;* h + vv7>0. 0 2^;i.%, 
p<;i/h-f >X'y^;:^ (M I b : 1 9 O'C-2 1 6 0 g# 

1 S) 6. 4 g/1 0^}-, SJ.^l 5 9'C©EVOH$>^3e^ 

mEV OHCDV ymm^^MRUN a. K, Mg 
'f:^>-^^r»$'SteLfei:C15, ^n^'tll 0 0 p p 
m, 8 Oppm, 4 5 p pm, eOppmffe-^fc, 

[0 16 1] ±^m-^m^mmtEvoH^m^\ mm 
mi tmm(D:^mT'^m>s:ni'\ mmzmi-^wi^m^ 

*«rt@PES 2 0 4Mm. frBlBEVOH 1 7 Mm, 
SPES 6 7 MmTa&«2a3M«)#5.S^*tm:;^P-fie 

[0 16 2] itt!^^J4 

^pjffitt7j?ijxx^;i/SJllg«±iEllifi^j 1 fcisvixiseffl 
vfzmm^m^^ sfc, EvoH^^igtbTa. x-^u 

>-^*« (ETb) 4 8^:;i/%. ^r>^t;S (SDb) 9 
9. 4%, P^;i'h-r>7*>>irX (MIb;190'C-2 
1 6 Og#a) 1 4. 4 g/1 O^i-, mij^l 5 51C0E 
VOH^&mmVtz, E(EVOH©U >^*g^*»Rl/tN 
a, K, Mg-i'::t>-&#«$iHll€LfciCi;5. ^tl^tl 
1 0 0 p pm, 5 0 p pm, 2 5ppm, 2 0 p pmT 
$>-ofz^ 

[0 16 3] ±^orzmmMi tmm(o:^mT. &mt: 

ItV^ Sige{tt5tt^sFi§p^;0«rtBPES 2 0 5 Mm, 
•ITpieEVOHeMm, ^SPES 7 5MmT-*.52a 

3m(D0rmi^Miii-:rn-^m7f-hji^mrz, tte-n^jp 

[0 16 4] Jttl«fiS|5 

g4BjMtt7}^'JxX5^Jl.MJJi«JigBSI5E0iJ 1 {C^t^T^s^ffl 
LfcWSrffll/i, */c, EVOH^flitLT^. X5"U- 
(ETb) 3 8^;i/%. ^>it& (SDb) 9 
9. 8%, .>^;i/h-r >5^<y:i7 7. (M I b : 1 9 OC-2 
16 0g?ta) 1. 6 g/1 0«-, il!*l 7 y-CCDEV 

on^^mvrzo ^EvoH©'j>gEa-&#»RucN 
a, K, Mg-r:t>^wa*aij3gb;fc<i:c:^.> ^n-?^n 

8 Oppm, 6 0 p pm. 4 5 p pm. 5 0ppmTfe 
^Tzo 

[0165] ^mm 1 ilsHtO^^feT. fiEJg^frV^. M 

mziin^wi^m^iflp^mPES2 o 2 Mm. fFeisE 

VOH 1 9 Mm. ^1-SPE S 6 9 MmT*-5 2a3B© 

mmmi tmm\z^m. i¥flBLfe«smsr«i~4tc^ 
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■r. 

[0166] ttmm 6 

>^mm (ETb) 3 2^:;U%, ^>'(tm (SDb) 9 
9. 8%, ^)l^h^ >y^yi7X (Mlb; 190'C-2 
160g1t«) 1. 2g/10^i-, il!^183*C©EV 

7 0ppin, SSppm. 5 0 p pm, 5 5ppmTi& 10 

to 1 6 7] mmmi t^i^<D:^m-^. 0s.m^m^. m 

VOH20Mni, nmPES 7 0 um-C$>:b2m3m<D 

mmm i tmrntz^vr. mmLtzmm^S:^ i ~4 tc^ 
■to 

[0168] itmm 7 

byS:«J|gSrfflli, ^fc, EVOHmmiiLXit, X^^U 20 
>-^Wa (ETb) 2 0^;U%. yMtft (SDb) 9 
6. 5%, N-f >x-y (MIb;190"C-2 
1 6 0 g#*) 1. 1 g/1 0^i-> SJ,-^! 8 8"C®EV 
OH*^fflbfc. ^EVOH«iJ>g!«-^fl-SR(ytN 
a, K, Mg-f :t>^flrS*?H^LAci:C:5, ^n-^'tl 
8 0ppm, 7 0ppm. 6 0 p pm. 5 5 p pmT* 



VOHl 7Mm. ^SPES 6 8ttmTS-52a3M(7) 30 

1 <!:|bI«{C:9-W. i?ffiUfei^m*«l~4{C^-r. 
[0170] JttSJ^J 8 

>-^*a (ETb) 4 4t;i/%. ^>-ftS. (SDb) 9 
0. 0%, P^JUh-f i7X (MIb;190'C-2 

1 6 0 emm) 5. 3 g/1 0i>, Mj^I 3 e-CWEV 

oH^risefflLyho MEvoHc^u >mm^mmRUN 40 

a, K, Mg-<:t>-&W»*aiJ^Lfci:C:^, "etl^tl 
9 0ppm, 5 0ppm. 5 5 p pm. 4 0 p pmTib 

[0 17 1] nmmi tmm(D:>jmT\ egj^^fTV^. m 

gBlCfett^¥±£)J?^*^rtSPES 2 0 4 wm. -fr^BE 
VOH 1 7 j^m. il-fflPE S 6 7 m-Cfe-S 2 833® 
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itmm\z^m. mmi.fti^^^mi'^Aizm-r, 
[0172] ttmm 9 

lytzmm^m^. Sfc. EVOHMflltLTW. X5^l/ 
>'&*a (ETbl) 3 2^;i/%. ■irWt:* (SDb 
1) 9 9. 8%, /Jl/h-f >x-;/i7 7. (M I b 1 : 1 9 
0t:-2 1 6 0 g^tS) 1. 6 g/1 05>. ^,-^1 8 3 
•COEVOH 1 0 oafigB. *3j;ytx5^U>-^WM (E 
Tb2) 8 0^:Jl/%, ^><b« (SDb 2) 9 0. 0 
%. ;<;i'h-r >x<>'^7> (MIb2 ; 190t:-216 

0 s^M) 3 8 g/1 0^^-. a,^., logroEvoH 

2 0aSgB<& H5-1'yu> Hb. 2 Omm(i)-fftJfmtS 
T2 0 O'CT'^U'y hfllLfc^. 8 0*01 G^WiSlET 
T-f£l^$rff-3fcEVOHafiK!|%^ffifflbfe. feEVOH 
ffi*!ici|^CD;>^;i/h-r>x>;'^';^ (Mlb; 19 O'C-2 1 
6 0g^Bfa)tt2. 6g/10^J-. g|l!.^«l 8 3t:43ck 
tXl 0 8\:©-^©tf-i7*i«jH!j$n. U>B!f«^*S 
RcXNa. K. Mg^:t>-^#a^ateL;tte:;5. 

tl^*tl4 5ppm, 4 0ppm. 3 5 p pm, 3 0pp 
mTfSofc. EVOHfflJ5£#JCDDS C5^-^— h<&S3 iC 

[0 17 3] ±SBi^Blgltt<»liStEVOHffl^#i^ffi 

ipi^/P^jit^gPES 2 0 4/im. "fKSEVOHig 
urn, i1-»PES6 9wm-ea&^2a3«<39#lf^Stffi 

ISItitC^W. S?ffiLfcig:^&«l~4{C^T. 

[0 17 4] ttfe«*gi 0 

^nJ^ttii^ U Xy!.7";i.^Bi?|rMjg-r^^oa-&M«Ei: L 
T. -S!'fky;UV-r>AtC{-^ATH^'fkT>5^^:>0. 

0 3 5m.m^^m.mLtzsxnit±m^mm i tiRiitira 

^SrfrVi. ^wrffltt7jfijxXT-;P$®!jtbfc. Cl3bT 

#^nfc^uxx-f-;Kc*5tt-i)7^u-7i5';i/®?^'6i:, x5^ 
U>i^ij:D-)],m&, *3J;tX-:^x^^>iyur3-;p^ti: 

©■&=t^fi-?-n-?-'n 5 0 . 0.^;U%. 4 8. 7^JU%, 
TGa. *!*g:^);i'iJ^4^->;i.S2»a*3ctOC-y--f /7 ij -^i/ h 

'jv— &*^«^n^no. 8 2di/g. 2 5 sr. 

8 or. 2 4A£^S/g. 0. 3 5fift%T'ifec>fe. 

[0 17 5] c:3bTt#enfel^Bjffltt7t?gx;;^7^ji/« 
fiSt. *i£^Jl ilwiUEVOH^flg^fflVi. HJS^Jlt 

iRi«c5:^ffiT, ^m^fT\^\ m^iz:tin^w-i^m^7f)^\H 

«PES 2 0 1 Aim, 4>FBl)iEVOH 1 8 /zm, :51.aP 

E s 6 9 umx$>^2m3m<D0m^miiiya-gim^ 
hA^mz. mntzyfi hji^nmm i tmmtz^m, 
missLtzs^m^m 1 ~ 4 (CTP-r. 

[0 17 6] 
[^1] 
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mi 






OEG 



M 



1.1 



1.1 



1.3 



1.2 



1,3 



1.2 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



1.1 



mm2U 1.1 

*1> IPA:<V:7*;UK 



IPA 2.0 



OHDM 1.9 



NPC 1.6 



Ge 



Go 



Ge 



Sb 



Sb 



Sb 



Sb 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



Ge 



G© 



Ge 



Ge 
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IVa 



dl/g 



0.80 



0.80 



0.80 



0.79 



0.82 



0.83 



0.78 



0.80 



0.80 



0.80 



0.80 



0.80 



0.80 



m 

Da 



g/cm' 



1.369 



1.369 



1.369 



TGa 



80 



80 



1.370 



1 364 



1.362 



1.363 



1.369 



1.369 



1.369 



1.369 



1.369 



0,80 



0.80 



0.80 



0.80 



0.80 



0.80 



0.80 



0.80 



0.80 



0.80 



1.369 



1.369 



1.369 



1.369 



1.367 



1.368 



1.371 



1.369 



1.369 



1.369 



1.369 



CHDM 



0.80 I 1 369 



80 



80 



79 



81 



83 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



TMa 



253 
253 



253 



253 



247 



246 



246 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



253 



Ca 



26 



27 



26 



29 



27 



29 



25 



26 



27 



26 



26 



25 



26 



26 



25 



26 



26 



25 



26 



26 



26 



25 



27 



26 



W7= 

CTa 



0.37 



0.37 



0.37 



0.42 



0.33 



0.32 



0.32 



0.36 



0.37 



0.37 



0.37 



0.35 



0.37 



0.37 



0.37 



0.38 



0.37 



0.36 



0.36 



0.37 



0.37 



0.36 



0.37 



0.37 



NDC; :^:?*u>i^A;U^<>» 



to 1 7 7] 



[«2] 



m 











9& 






ETb 


SDb 


Mlb 


Db 


TMb 






% 


K/105* 


K/cm3 






44 


97.0 


5.3 


1.135 


154 


Emma 


44 


97.0 


5.3 


1.135 


154 




44 


97.0 


5.3 


1.134 


154 




44 


97.0 


6.3 


1.134 


154 




44 


97.0 


5.3 


1,135 


154 




38 


96.5 


1.6 


1.162 


162 




32 


97 


1.2 


1.180 


172 


wmmu 


44 


97 


1.7 


1.133 


153 




38 


97 


5.0 


1.163 


163 




38 


96.5 


1.8 


1.160 


161 




44 


99.8 


5.5 


1.142 


166 




52 


94.8 


6.8 


1.103 


141 




48 


99.7 


6,4 


1.119 


159 




48 


99.4 


14.4 


1.120 


155 




38 


99,8 


1.6 


1.171 


177 




32 


99.8 


1.2 


1.190 


183 




20 


96.5 


1.1 


1.212 


168 




44 


90.0 


5.3 


1.108 1 


136 
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44 















mm 






ETb1 
ETb2 


SDb1 
SDb2 


Mlb1 
Mtb2 


TMbI 
TMb2 


Mlb 


Db 


TMb 






% 


K/10i> 


°C 




l£/cm3 


°C 




44 


99.8 


5.5 


166 


5.2 


1.137 


158 
(«-) 




44 


97.0 


5.3 


154 


1 o 


38 


99.8 


1.6 


177 


1.4 


1.165 


166 




38 


96.5 


1.6 


162 




32 


99.8 


1 0 




1.1 


1.184 


177 




32 


97.0 


1.2 


172 




44 


99.7 


1.8 


165 


1.6 


1.135 


157 1 

JMizL 




44 


97.0 


1.7 


153 




38 


99.8 


1.6 


176 


1.6 


1.164 


165 




38 


96.5 


1,8 


161 




32 


99.8 


1.6 


183 


2.6 


1.138 1 


183 
108 




72 


80.0 


38 


109 



[0 17 9] 
[*4] 











% 


% 


*1) 


\mMma 


1 6 


2.7 


0.116 


rMmM2\ 5 


2.8 


0.101 




1 85 


2.5 


0.086 




8 


4.2 


0.124 




4 


2.2 


0.120 




1 • 2 


2.0 


0.120 




3 


2.3 


0.109 




4 


2.5 


0.096 




3 


2.4 


0.076 




5 


2.6 


0.108 


l#5|M8l 4 


2.5 


0.92 




6 


2.5 


0.93 




4 


2.7 


0.078 




3 


2.7 


0.065 




6 


2.8 


0.091 




5 


2.6 


0.072 




5 


2.7 


0.283 




14 


2.9 


0.113 




28 


2.8 


0.192 




83 


3.2 


0.063 


m^mrm 82 


3.5 


0.052 




76 


3.3 


0.271 


#^S1J20 


5 


2.4 


0.324 




45 


10.3 1 0.203 



[0 1 8.0] ,^"Iffltt;i^uxx5";i'® (aS) ij^ytx 

fit). x.^U>-\£:^)V7 )lzi-)l^m^W-(D7nm&^ 
(DSC) T©)^SIi*«?tr-i7 75i*-l:f-i7T* 

0, ts^oTbBt^ (1) ^^xs (2) ^f^sb. m^m'A 

iL. t^-D^<omM.TUa (TC) d^TtBSC (14) ; 
25^ETb^48 (1) 

9 2SSDb^9 9 (2) 
2 4 0^TMa^2 5 0 (1 4) 



ETb ; x5^u>-t'n;PT;U=i-;i/^ 
>-&^rs (^:;p%) 
SDb : x5'^>-tfx;i.7Jl'r3— 
« (%) 

n, $e.(C@?*Sj^a;*^'0. 15ml/contain 
e r • d a y • a t mii^TT-* 0 :^fXA'J 7— tttCfcffi 

[0 18 1] Sfc, l^nJMttsJ^'Jxx^;!.^ (a^) iJ 

J;o^x^^>-k•-;^7;^:3-;^*a^^s (bS) 

nxi^o, x5^^>-fxji/7;P3-;p^^a-&#:cD^ii 

^s^atf (DSC) '^(Dm^mMy^—i?f}^^.—\i—i> 

30 Ta&D, *^t3TES (1) *JJ;Ot (2) SrjiJ£b ; 
25^ETb^48 (1) 
92^SDb^99 (2) 

ETb ; X5^U'>- t*x;i/7;i/3— 

>-^*a (^;i/%) 

SDb ; x^U'>- trx;i/7;i/n-;i'^^ 

« (%) 

.^BjMtt5j^'Jx;^5=-;Ud^\ X5^U>-7^U>':5' hfiK^i- 

40 ;i/:ft?>^^i)-|C^5fbT0. 1 ~ 1 5 ^*J6 
«»J4CD*StfflM#:/D-j5JcJg^M«. 4^h;l^05^5 5^ 

0. ISml/container-day-at mUA 
fc. B17 <i:EI8^1t«e-rntfBje,yii^;fSJ;^lc. ±?B®f^ 

[0 18 2] Sfc, ^plfflttTf^UXXT^;!.® (a®) *5 
50 J:L^X5^U>-t*x;P7J|/Zl-Jl/it^S^#:S (b)l) ^ 



( 24 ) 
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45 



46 



(DSC) T©sgai4/stf-i7 75t#-tf-/7 

Ta&O. doTfiSSC (1) {2)-^m^\y ; 

25^ETb^48 (1) 
92^SDb^99 (2) 

ETb ; x5^u>-tf-;i/7;un-;p^tM-&i*OX5^^ 

S D b ; x^U->- \d-)V7 )V:3-)V^m^W(Dtryi^ 10 
* (%) 

^■5JMttJj^Ux;^T-;i/*t. y;p-7X':7A-ft'&ife*M«E<i: 

LTa^$nT7S^lliS^Jl*5<tt/5~ 1 4Ttt, 
fficSSSiiiS** 0. 15ml/container-da 

[0 18 3] :ine.{c*fLT, ±ffiov^-m©s#t)^ 

^ ^%^m?<.tz^-^ (ltt<«?ijl, 3, 4, 5, 6) T' 
\t. ■?-©Xf^^>-^W«CD^iSJcPt)f."f5^5 5^^* 
!5n 0?6*ieATb* 5. — SDb*i9 2 

(tt««««l8) , ;^XA*>JTtt7!»J:'c#<<gT-r'5i:* 

^•5. S;^, X5^U'>^*SETb*^iS-r^^«'&IC« 
(.it^m2) •i57.;V)7miiz^<^yt^\^. ETb 

<m±t^tmz. mm^^^'hmtv, ^otzm-^ij 30 

[0 184] ^fc, lt«^J9tC^-rJ;o{C, W-i^X.^U 

comf)i±^ < +gjif -5 2 a© E V o H S'Sa-s- Lfc 
sws:)Sfi£-r-5>c:t:*tT#-r, m^izmBM^hm^ti^T 

L^Vo dtUC^^L, IIJg«*iJ 1 0~ 1 4cDJ;'5tCX5^^ 
>^*, ^r>^ta!<^||*t-^fiiUT©EVOH*gB^L 



st^tf-i'S^ff-r-sa^ictj, 2aoEvoH*taiijc 

7 5 I:: fcS^^Sr^ AT i> S CO t it:£ $ n-S. 
(0 1 8 5] ;/^j;*5, I^M^iJl 0, 11. 12Sr^n^*n 

mmmi, 5. 6<hjtfe-rtx«i}-*^^j;5.{c. y>'ft:s 

~ 8 %T» 5 2 S?^<D E V O H Lfci®^ 

[0 18 6] itt!S0U 1 0 {c^-r J; 5 sc. ^pJM 

ttjJ^'J xX5^;i/«flg®«^fl!li«*iS bT* 0 , 

5 ^ *5 J; i;ai«tt5S:»S&m*t?F5te»;a: t) © t S . 
[0 18 7] 

T-tt*iJ:y:natffinTti-5©T, AS, -fkffi 

[0®©ffl^fj:UiHJ] 

[^1] ll:^^JlTffltifcEVOH«SSODS C5^-V- 

[02] llffi^Jl OTffll/ifcEVOHSajsgifeODSC^" 

[03] Jti^CSJ9TfflVi;fcEVOHfflfiic#l®DSC5^i' 

[04] *ifE^JlTf#e)nfc#hJK0EVOHe^®© 
XP SffliJ^tf^A'-hT*^., 

[05] jlJS^Ji 0-c#e)n;t4^ h;i/©EVOH^«B 
[0 6] Jtfe0i|lT^#5.tlfejJ^ h;i'©EVOHS«H© 

[0 7] mmmi-^m^^ft^*jjiX'T}i'mmi!)^if3i^>' 

[0 8] HiSfisj 4 Tffl i^fcjf^ u xx5^;i/^iis*^ -> 
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^m^l 1 - 3 4 8 1 9 7 



[1^1] 




10 30 160.70 90 no. 130 160 170 180 210 230 250 
TEMP 5 .(Heating J 



[02] 




30 50 70 80 110 130 ^ 160 170 100 210 230 
TEMP C (Heating) 

B2 «tt«2'C«V^fcEVOHlMl»«JDSC^-r-h 
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ao 60 70 flo "S^^'MSbi'"" 



H3 iMfKsi-cav^^tEVOHlMMiWDSC^-t-V 
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mmW^l 1 -3 4 8 1 9 7 
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Binding Disrgy / «V 




Rinding Energy / sV 

09 itttWl-CWfciVfc^VAH^EVOHWmwXPSfflft^-t-l 
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H7 joii«nf«v'fc#!i*^f /HWi*«fe*»f- Kf>»Jta»^'*^ ^■»' 
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